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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
film forming method for forming a high- quality 
semiconductor film on a substrate. 
SOLUTION: A semiconductor film forming method for 
forming a semiconductor film on a substrate by utilizing 
a bias catalyzer CVD, a high-density bias catalyzer CVD f 
a bias reduced-pressure CVD, or a bias ordinary- 
pressure CVD. The method has a process wherein a 
raw-material gas is fed to a vacuum vessel 1 and a 
voltage which is not higher than a glow-discharge 
starting voltage is so applied across a substrate 10 and 
an electrode 3a f which are disposed in the vacuum 
vessel 1 as to form a semiconductor film and an 
insulation film on the substrate 1 0 f a processor for 
projecting a laser on the semiconductor film and the 
insulation film for annealing the films, and a process 
preceded by this annealing process, where the films are 
annealed with a water steam. 
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] JUTxtmcvB&tttxmmgL'UT 
^ccieg 5 tittm&&&t mmt ©rate -scun^ 

mi£WT©^W : &EPtt]L/-C, MiBS«-LK:3£3W*0i*rJ& 
fiS-T 4 C £ £^tf¥*SftJ&J&aXfi £ . 

3nfcfiftl*b-f-Tr--^t4w-f-r^ 10 
[ 19*12] mB*aK*w&fisiaoit«>6. fttiex 
fuisatg-h££' y-~>yf4*y-->$'Xfi s S:« 

X.. 

5Ci *«« & * *I»*B 1 EHO*aM*Wft«*tt. 
[11*13] HK**ttWB«*ie©ll*>&. ISIB* 20 
2SSK*S£Stf* + y7:tf;**«&l/. MiJSSti 

S«Lh% ^y-i^y-T 4 *y --■=•> ^IB^:. 

S5SB*+yr#*©«*&*. i5K¥»t«BtJ&i£x*i© 

[ft*I4] ii5iBft£^rt©J&^-Ciwfa*a!l(*Jg 

USBJ^SSrtou— !f-T--;UM-CBfliBU--y ! -T 30 
~-;l/XfIfcm>. lte^a»tWBB«xaiOTBU-1f 

*#®<!:-r 419*1 1 83K©*»**BUK^ffi. 
[19*15] iiulBJSMMt?. ltrSBU-if--cr--JU 

BtriB^^is^fiSxe i str e u — tf - r - - jus t m 

=&#«t<!:-f 419*1 1 iBSS©¥^<*M^fiS^ffi,. 
[19*16 ] /•WT^J^CVDSfctiSHfcffi.'-WT 

*tcffiS S n/cBulBSSi m@ £ ©R3 «: -JfcSllt& 

ffiB«a § *a/c^(*Ste J: UtfittRtc U— If- 
T--^r<5U-1f-T--;l'Xe4. ZMZtcCt*: 
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[ s9*i 8 1 msznmn&ft(D$mm-e¥&&mis «t 

MWHWBSEX«*fTl». 

huIbxsssf*?© u -tf-r--^-cfrta u— «f- r 
i-jwxa*fft». 

we^ttto j:tfltti^fiU:« & we u — tf-r - 
- a-xs i &mEM&s&ft-cx& urn set zm® 

£ 1 419*1 6 iB*S©¥9MM0B»i£fri£. 
[19*19] tHEJ^sa^o^fWteSWfrc** 

«JSBS^Sgrt©tel*ilfiSilM-CiK^Bi*Ji5«L/ . 
ffiB JSSSrt ©I — If- 7-- ;U^r|tflB U— If— T 

fJK^fl:)B©^ES i9?flB«6»M©Jefi£i^iB U — !f- 
T - -JVXS £ % t«IB*^§Srt-C«igl O Tfr 9 C £ * 

4l9*16iB*»D**ftR^«WS. 
[19*1 1 0 ] «re$3MtiK&£X8S /cttffrfB^g 
{*«feJ:Ctt^f0BJ£XS'Ctt. B?iB¥a3W*JB£ 0T\ 
geNMttBtrt©4>fe <tfe=fty7ft>* 43 

tf4K£. &sb. ^©^n-eti©jse* s 1 x l 0' 9 

atoms /cm" ttT. *fSti£S* 5 0. 0 
cm' «±-C*4^aM*K 3 &Ji&SU 

>*jhh*«:*i»4M*. ssi. ^©-en-en©tss 

#1X10' ' atoms/cm 8 JWT. 

o.oi « c m • u±.<D*m#mt tzctzm 

Sfc £ -$ £19*1 1 * tdiS. 6 fEtS©3«g{*lgff5l?fc£?£. 

[i9*i 1 1 ] m&'UTz-ws&c v d *fcttHfffie 

A-f TXte&C VD%. A-f T^WE-C V D 
7XMC VDil/ fcW^tCteW •5>b?IB#^(*M»ES;X 

>*^«tctew4»sR. ^©-€-n-en©?ss 

AilxiO 1 8 atoms/cm 8 JWT. Tkf^SS* 5 
0.01 c m 8 W±-C* 4*»*K«»fiS b . 

«EU-!f-7i-*Iit, *nB¥S»WR*U-'!f- 
r--A»b"C. K**(*Krt©^«c< 4i+t'J.7* + 

>^ji^J^«:isi7^>^, sag. ^©-en-en©fS^ 

*5lxlO' 8 atoms/cm 8 J^T. 
0.01 IR^K/ c m 8 6U:©*iiM4 T4C4t« 
« 4 f 4 19*9 1 * fc « 6 fB«©^»gBi5fiR^r&, 
[19*112] XJTZfmCVDtitctelSm&XJ 

+tclBg 3 ti/cfrf BSS4 H@ i ©Pel K ^ a -Sc^gite 

SE«T©«s?*Ensni/t:. b?ibss±«:> %m&m 
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ii^cnit . mum®, s nfc^a&WKfc ± vsmm 
m>m 1 3 ] ffi&mmg%t\zmti:2>*MMT-- 

iftlBX££&rt ©*l£v7 - - ^^-c buIBtK^t - - 

;UXfI£m>. 

■tzmm 1 2iBK©^ft:fi^iS^a. 

i 5 ] wia^^rto^^iwaRs^* 

friBK^SSrt©«5»JSBE)^-C|6»e4»ES;U, 
fJiB*^Sf*3©^K^T--Jl-^t?B51fi7K^r-- 

Biff m<DBl& i B«f BUfeltlg©^ fi£ £ i!SiB7k^,T 
^-JUXfI££f3IB£^grtT'jS&b-C?T 5 C 
mi-r-Slt^Oll 2fBtS©^<*KJfJ)£2>S;. 

\t. SuiB^ttMi L-C. ^i&iirt©^^ ifc^- 
tyT^+^ji-SJiHctewsKtsi. e». ^©^en 

•^©ilgA* 1 xio" atoms/cm" ttT. * 
f&igK# o.Ol c m • tLh-C* £ ¥ag{*Jt £ 

Kri2*3iaT--;l/XS-C«. I9IB^*^ : &*^»T 

gfiftirt Oft < t * t y 7 f t > 
*;hs««:*jW5K^. ess. gm©-en-en©?g£# 

1 x 1 0 1 e at oms/cm 1 ' «T. *^iSS* s 0. 

TX^EEC VDi LfcW&tCfcW 2>BlilB^(*M*5 it* 

IMMBBBCDHT ©|iTia*^(*)l iLt, 

©4>&< 1 1> + 1 'J 7? t y * )l/f^KfcW K 

m.. ^©-e-n-eft©?^* 3 ixio 1 9 atoms/ 

c m a J£iT. *SSift£#0 . 0 1 IW/cm 1 feLL"? 

B?iB*^Ja,T--jix?i-t\ ffim¥m#m*7mMT~ 
^istciawsKjR. gas*, ^©^n-en©?^* 1 1 

xio' ' atoms/cm 8 tTF. tK^SK^O . 0 

ti»3jas 1 8 ] wi&mtmifiwii&!' y a > a 
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US3J8S1 2sBiK©¥^*®^fiS;^. 

1 9 ] m^^mwrntfim^^ y ^ a 
d>& < 4 y ^ >ge^i$Mitf(c4UiA^ y 3 > 
£«^£©Mi^fija=&jfcfi£i/. ««niM**tfs/y 

+;uE£g3tt*c££'$m<t-r*iii*jgi 2ia«E©*« 

10 [fflwag 2 0 ] frtsmsn^ y => > ttST«^©ai» 

•ft^^^A^^tygfiOiKsn/c 4>ft< tfe— aw 

±<0«WJ:bft*ci*1«»i-r4»«3[l 9IBSS©^ 

[1830312 1 ] ^TXtt&CVDg/cWitS^K-'NV 
TXft«fiECVD«r*!lfflO-C. mfolC¥m&&*Bl$.-* 5 

* tCiBS S nfcBtfiBS«<t mffi £ ©HK -fifc^Plte 

20 SBEWTw^^aiflnL/r. grt2g«-h«:. 

u «tiBBfiS$nfc*3i^)g*j<fcy : iffi^K ; &u—y--c 
7--;i'T5i/- y-r--jvxg<k. 
& u -- tf - 7 - -uxfi©mxfl-e£> -> r . 7KM».r-7 
i-;^T5^7--^llt, £«8xfcc«L£1$ 

[ifi^2 2 ] mz^ftmtezvimm&f&JMO} 

^^^•>H* •C8tlB««Jb ; £i'y-->^-r^^y-- 
>^Xg?:ii^. 

MSB d» y - - > ^Xfi 4 . luiB*a|*Kfe <fc CJfiSfe^^ 
fiSXgt5:tf^C4^^®4t-att*^6. 12. 2 1 

I ®mi 2 3 ] girgB4a!£{*)&*5 ± y^JS^RiSXg© 
Btr*^. B&iB^SSiCOk^fc^tHr + 'J7^*«1S 

40 +>h* -CBtrt3SS± ; fei'y-->^-rsf y-->^ 
lire** yr#x©#t§*. MfB¥^(*M*jJ:c?*fe^K 

»SS;XS©bS, i^*. ^©^>ft< ife-o-CifMTSX 
fit. 

BUlB^ftMte «fc CAIfilHW^KXS t> ZlrSCLZft 
WLt-$-Z>n$&M6, 12. 2 1 C>-rft#>tBi£©*2g<*fll 

-^^g^-cirriB u - if- r - - juxfi^r^f t > . 

50 MlB*^SSi«mft-5«*^mT--;l'$l^-CB!iiB* 




tulBXSSSrt© u -if - T - - JU^-Cmffe U-if-T 
--■>VXg*m>. 

-;uxff 4 MIB*^mr - - -ivxfi <t £iirsa|g£SSl*3 

{mm 2 6 ] miz^smno^m^mmmx^- 
fuiBK^Ssrt © u - if - r - - ji^-e#Tia u-tf-r 

iIsa¥jgf*^©J&K i gy iB*&*f|g©0lj£ itirsBU— !f- 
r - - ^xn i itriBTk^r - - ;ux*l £ £ftilBK£S 

S[*3-CJli^l/-CtT^ C t*W®Lt -ThWmZ 1 IBIS© 

it. ffi&*m#mt ut, geN**ert©4>&< tt>+ 

-eft©i£K# 1 x l 0 1 8 at o ms/c m 8 JMT. * 
SAO** 0.01 JS^%/ c m ' kLt-C* 

1X10' 9 at oms/cm* UTF. *^?£g* 5 0. 
0 llfVcm 1 «±©*aWMIiU 
fflBt'-if-T--;l'Xg-C«. B<ilB*jg#Jg£l'-1f 

+ >*;^i^k:*jW-5^. ^Sg. gSi©-?-ft-e*i©ig 
S*i 1X10' 8 atoms/cm* WT. 7k^?£ff # 
0. 0 lgWcm ! «±©^IttSCi^ 

«& -rsit $91 2 i et^$«ttB8gAK#&. 

tS*S2 8] S}En-fr^tt«SECVD*fc»iSffiS 

7XgffC VDi b/cti^K:*Jl-t -Sb5IB^<*^*5 J: 
W&mfcft3M.-C<D Biff B¥aH*M iOt, IS^frKrt 

JR. mM<D-£ix?tl<D®g.& 1X10' 8 atoms/ 
cm 8 tTF. *^?ige*50. 0 llWcm' Jt-LkT 

EFsB*2££iT--;ux*it>. griE¥a£(*BS£*Mm7- 
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1 0 1 8 atoms/cm' feTF. *^iSS* 5 0. 0 1 

I5IEU— tf-r--jwxfi-c. «re*aw*«*u~- !f- 
r- - JHz-c. &¥S£<*£lrt©4>fr <ifc+ + , ;r?i' 
>*ji/^(cfcw-5>s^, ks&. gfs©-eft-eft©?sg 

#1X10' 8 atoms/cm 8 WT, Tk^tSS* 5 
0.01 c m 8 fct±©*igf*lg£ T 3 C <!; 

©<!:-r-2>W^2 1 IBK©¥«{*lgJ&££#£. 

7XfSCVDtWcCi4#SitSI8t31. 6. 

12.21 i>rfta>iBis©¥jg<*i!»j&£&. 

* ccsb 3 nfctiriBS« issioriKyn -Semite 

miIJilT©^S ; S:EnJrai/'r, B<iiBK3ESg«$i-E\ g&± 
W&±K. # h A y- F m^OJfS b . 

*tciBg $ intcm&mmt&m tornx. fa -aww»6 

y-x/Fu-f^ms^RSL/r^-sct^ 
« & -T ^«^*i§(*^g©S!Bt*ffi. 

^EWT©m^^EnJrab-r. fjiBK^ssf-c. 

y-hWfLHc9W*±* sKhAy-HMWIi. ¥^ 




im^m3 3 ] fnBJt£S»&t*iitt* u-if-r~ 

©<ff £11*313 0 . 3 1. 3 2 C»r*l*>KtS©»«* 
UiB Jt^SSrt O U !f - r ~ - ;HETii3iB u — 9 - r 

15 1 e^ftjgfc x vmmmoi&m tWEu- tr - r - - 

T4«*313 0 , 3 1. 3 2(,>Tft^iB*&<DiSM*^t* 

[irai 3 5 ] itria^^s^(D¥«(*KsHsmritr 

miZM&SSPi CD U - If - T - - ^M-CfJE !✓ - If - T 

tnB^ttHoj&s i tnemaicmautnK u -if- 

7--^®ii * tt£X£$8i*i rasa lyXft*>Ct* 

tiWLfr&W&ILS 0. 3 1. 3 2l*m*>iBftCD?»IB 
[M*13 6] ;W TXftBiCVD^/diSfSAV 

* cciBg 3 ti/cmiifiSS <tm@£ OP^ cc ^ a -Semite 
7Xv^v -i^iou**^? 3? ^ y -->^?f ^ c 

[I»3»13 7] ^-f7X)*ICVDifctt*«»W 
7^M«CVD4«fflUt#hAy- h§*TFT£MS§ 

IfilK: # F A F «£«7£j£ U , 

* ocib® $ n/cttiBSS £ t <om cc ^ a -mwm 

*<JD«* v-VFl/>0^iWU 
^>»77Xv^ y-^>yxtt^7 y-~ 
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So 

[ m^m 3 8] ^ >r r zm&c v d *fcttiwf»* -f 
* cciBg $ titcm&mm t mm t <on cc ^ a -amn^ 
u 

^CDS{3S^fto 
[««3B3 9] /<^TX«iCVD*fc**1WflE^-f 
TXtmc V D LT h ^ FSTFT ^SS3§ 

cpcciBg $ n/c luiBasi ^ or^ cc ^ n -&mmi& 

«EE«TCD«lf*Hlftll/T, HUfBKSS« I f , 'C, SS± 

cc x era<t, ^ft^<b, y-n6«wi. ^^is 
m\ 

[««B4 0] ^V7XStiCVD^/cttB8[S/^ 
TXmtCVD&mmisXtfbAY- hMTFT^S*^ 

kssscc^«c < t kjmrtxzmsis, sjiBft^s 

*CC1B^3 nfcMIBSffi<bmSicDP^CC -ftm§l^ 
i«SB*«ftK*U-1f-T^-^«ffllL-C^ 




[it3jc3S4 1 1 /f-f T^J*liCVDas*:l«BK*^-f 

*&cseg£ n/ci5ies«ims £ orate ^p-»«pi*& 

[t»3j3B4 2 ] Bo8B^-f rx««C VD*fc«W«K 
^T***«CVD*. ^-f7X«ECVD*fctt;W 
7X*EC VD i LfcC i*»liT*ll*I3 0, 3 

1. 32, 36. 37. 38. 39. 40. 4 1 t,>*Tft 

[lt*B4 3 3 OTBJeB«SK:*3R*4tf*^ U r*f 
?Stt< bJc* <<*>H* X'M I SS1£±£ * «;-^>^ti 30 

wzmz? y-->yxS©»r8}E»t<DJ5S:BI^*IIOiI 
nit«li«.ll*I3 0. 3 1. 3 2. 3 6. 3 

7. 3 8. 39. 40. 4 n*rn3MB»©aw*»# 
*. WD>pt*< <tfc— orJf«r*xg<t. 

31. 32. 36, 37. 38. 39. 40. 4 1 l^T 
[0 00 1 ] 

[»IBO)«T*ft«»lf 1 *»98tt**»il»«R*ffiR 
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[0 002] 

F«EOi/7 h Cft#n - c h M 

I S b^Vt/XSrOfw ^y-S/aXL P - c h M 
I S h^>^X^©*>*EE<Dil^k*3l*ecLr, 
UStHB«E©*ttb^teott#*K cn60h7> 

[0 00 3] ±§BiE«?3fli. h*6»aR*. 

ftv v 3 >it^> y ^ >oy > ^ «; > f (**s 

HS^tl^, LfrU C0^h7^-^i, — 
«CC 4 0 0 'C«±OflfiBJjnJ»*J2£MI"C * £ £ i » 5 NH£ 

[0 0 0 4] ^Ct, 7 7X7CVDSft7 : e^r 

-c* u ^ >r©t^~ ^&a*?f ft 

ft, hxu* bn>^b^«j$ij$ti, SiaisIKOSS 
SftmbtflHi 3 ft *^K>3»**5*R* ^titl^o 
[0 00 5] co^Srm, T^^^g^^tc^^m 

WBBa«tc*»5»T ^- /bMS^tf ^ <b , 5 ^ 

^^>x ^ > y**«l»N i/Au^-; + t^B3^'> 
jffiS ftfc T F TCD D a nSSO'ff *tt«im«^4 0 S e 
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9 77XvCVD, i&ECVDS^KlJ:*? 
MLfc7^7 7 X/!J< y 'J 3>B4, 4£tciK&« 
5^tti+V7U- f-T~-*> (ELA) M1«C 
<b (J£TF rELACCfcSsPy VJa>TFTSffiJ it 

TO*^9ttfttt. 8 0 - 1 2 0 c m 2 /Vse cW& 

-ftS#yV'j3>TFTLCD*JftISnt^5. 
[0 00 7] 1/*>U ca>ELA«Cj:*#y^Ua>T 10 
FTtg&Ttt. 8 0-1 2 0cm 2 /VseclgOl 

[0 00 8] — ±iBS*tt"Ctt, 77XvCVDa 
*flai>"Cl>4Ci3^6, ^Xv^J^Fi*M4> *9>6 20 

:TCBtt«HL EKIII4>tt*tt£) 3W»*r*ct# 
(D*>/*7B?cc«^oac»«i«a«:**, £fc* ?'^x 

[0 0 0 9 ] *Ct. 25^ jfcCVD©— «©*HKCV 

Stiri»*. C<DftB8ECVDffi«, #7^S«OtttC«S 

■CfWl»WftT*4. (WSSCVDS-Cti, tx-;l< 
fc^r, 2 0^5-0 c m 1 /V s s e clK©*-MR? 

[0 0 10] 0*>U ±lB«i«CVD 
J:5&H!«j£*J*4. -Ttt*>%, JJBfcBKCVD-CffT 
l^20^50cm 2 /V s e cgg©*-^^®« 40 

ftt>« MIttTFTf^W**fl«TSfctt. 
7rXS/»j3><D8?l (5-10nm) jWfcfiSSft* 

•n»<z>r* T^hAy- hssTFT±ufc»^ttB>r2©» 
jS-M^^> , ;3>TFTLCDtu«, 

26, c©»fa©«*/iE?L»*flE*»«:<^«!:^»9nH 50 
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S6^^tft6o COfcBKCVDffitt. 
[0011] 

Suffice W 4 Rfl % ASfe* 4^{CftSftfcfc©-C, 
[0012] 

-fTxtJwcvD*Mfflbr % a«cc^Nn*«*«flE-r 
im^i ©race -firawtemBE«T©m»*EPto u 

[0 0 1 3 ] ±EOi5(C, s^<hm^ior^^cyci- 
[0014] if--cr--;i/«ai 
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[ooi5] c©4#. uia*jS»g^fiRig©u*> 

jMzmz.* mmzv-~>?xmt, mmmgtemm io 
[0016] c ©<*: ^ (c> ^»^ji*ss±-v^-r 

* gffisiffi£i' i ;-->2 r u «RJb«:*»ii©*£ 

igffcMS^tfcT -5 C 4 #r # S '„ iSttf t*m ^ * > H * 
(C«fc£*y -->^tt. Septate J; oT£6&C$IWMfa 

r*s#. tt^oM^a^lSLr. 1#5£©JK. Mittf*/ 20 
<fe©^x©^s*>e,«g-r & c t tc& o j&»is«*©j£ffc 

fci»<C4#nJtB4&.S. 

[0017] *fc. *if&l&#©S8il. KJg. S3i©^ 

gi^©¥«(*M*©K3R. Kg. ^©^n-en©sw 30 

Stt. lxio 1 .' atoms/cm'HT. 

t*5 x 1 0 ' 4 atoms/cm' «Tr* 0 . #>-3* 

i^Wfitt. 0. 0 lSWcm 1 £U:T?&3 4!f?a 

{b^3>*5#<gj£<*n£fcs?>. ±ia^«i«:^s-rsc 

[0 0 18]$/c, iirie¥^M0fiRXS©fr^6. M 

3hfc*t y7#xr^ofc?§tt{b*iPU*>H' -c 40 

sb* t>;7 ©#J6£ . t5fia*^(*M»fi)o:s©t?. 
«©4>«c'< 4 *>— ^-enmrhjimt. ms#m 

[0 0 19] CftKJ:*). ««©SWtff9i#. fSM 
PI^^BlfSB^^iS L/c&tc, * + y 7#X©agA£<£ 
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>H* y-->^o. *g±K^ 0 a D W© 

[ 0 0 2 0 3 #a©fi£M*tf 9 4*. 30g{*JSfl? 

jssis© w. at?* + <)tijz omAzma stsci 

*S"C**©-c. titmracc. ftftHRfttc <fc *J . r§tt{b* 

•5. C©4t> Sfi?4EPJ0O-Ct>*A:«t>. Cft6©8!l5l 
jg^©*ig#EI©«6i&M4©f|®K:fcWS83i. 

fc***i-e*i©£tf«tt. d>ai>«4-*+ yr (s^/ 
ifc*f yT? + >*^«©sHy^y3>jR^©¥« 

#M+©B?i£. £3R. fiBR**i**i©d*«tt. 1 x l 
O 1 9 atoms/cm" tTF. HSIKB5X10 
' * alois/cm' OTt. *fg©£Wfitt t 0. 

m#E^»D^c«fcOr§tt^b*^-^*>H , *^«t 
[0.02 l ] 36cc. H?ri3X2g§§rt©fi£JSS-r|!nB¥ 

(etc. *fflft«rt*>6«i»)arc4«c<*aw*ieB« 

[002 2] tit. m§dJ&&m-e, «EU-f-r7i 

isosu— y-r- - *n i tirsa^iSM©ts 

JKi-c*^. c©J:5«:«WfJ-5Ci«:j:0. Mmm&. 
rt *> ») ar C 4 <- *««:ifSIife «t U— !f 
- T i - JUS*} «fc Cf ^^©RSm* i*^ L T tf 9 C 4 

C435JpJfB4ttS. 

[0023] ±ib^s«. $$&m6ic%2>muc 
£t\t<i. >*-<7xMmcvDtttixmm&'*4Txim 

g5IBte^g*«:iBSSnfct?iBS«4mS 
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So 

[0 0 2 43 ±E©J:9K:, *«i*Si©IHCC^n- 
E«EfcJ:S»njS»#&^**fctf>* }BfiJte<DSM&:£* 

So stc m®m&&{ga<tc%zz£fr*>. &m&M 
5xto£vmmminmfc<D&mtimi££rj;K). ^xh 

yrWftcwsttftfc-cs, 

T£S„ 

[0 02 6] COifiF, |WS(tffi8»£tt»ttau-1f 
-T^-^Mt?l5iau—!f-T^-^XIi%m^ MIS 

^ft^^^^^K^xgifuiau-if-T^--^ 
JDK i * wiatffiSSrt r SR U T!f 5 cfc 9 ficfflgK u r 

iifK U-1f-T-- ^XS«rtfl^ l?IB¥»*K03gRS 

So 

[0028] iWB^ft«»ida:s*fcttttE5|^« 



9) «fBB 2 0 0 1 - 1 8 9 2 7 5 
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nr. mm* sBR©*ti*n©«K*s i x i o 1 6 a t 

oms/cm 3 JSIT, 0. OllWcm 

^, tSS». fi3RO*ti-e*i©i*S3&s 1 x l o 1 9 a t o 
ms/cm 3 «T, *SR«S^0. 0 HWcm 3 

10 [0029] mu^^r^mmcvDttckmmm^^ 
mcv d £ i,tcm&ic&ttzmmmm#mj&i$ l JM£ 
m£Lx. **a«Mrtayj>ft < t fc* t 7? t >* 

xio 1 8 atoms/cm 3 fcTF, #*«K#0. 0 

20 ««Ct:bw*BBR. R*. ffiRCD-tn-tnoi**^ 1 x 
1 0 1 6 a t oms/cm 8 *SiftK^0. 0 1 

[0 0 3 0] CO<fc^6C % ¥m»mfo<0'J>%L< £t>* + 

ft©aa»* 1 x l 0 1 9 at oms/cm 3 fcTF<tLT 

c>s©t\ +t»;7 jE?l> ©stitfSJffccfc 

30 **>*^««ccfcttS*»^*0. OlIWc 

[0 03 1 ] S/c, ±ESWtt, 2fc«S»B 
&c<fcnti, A'>f7^SBICVDI/diSS^V7XM 

if^s^^t, fWBKSss«:^>«c < £t>sm# 

fii (DM tc -i«BB»A«EJMT©«!»*Han It, 

40 *«tf¥*fWteJ:C«B»W&«xa4, WI3»«Sti 
fc*«*MI*J «t W8W*3WII»ir r ^ - * 
7^-iHSi, £d*/cC4K<fc98?&£ft£o 
[0 0 3 2 ] ±!fi<DJ:5K:, *«<fc«SiOHtcyo- 

50 D^ochb^r, ll«(*r^ShfcRtta©«fci*^ 
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fcS>. £f£)@l©g«£©^tfte[S]±. ifiSKSfgcDrS] 

^HTS. S1£fig£<£S<b-C#SC£a>6. ® 

h#3>£ia£C£#-e#.S. 
[0033]*fc, 7WR«ri-;UXB*tT 5fc«>. 4 10 
0 0 •CWT©{Sia©JjD^MSt , ^^JtC^»te J:t>'*g 

[ o o 3 4 ] -e-i/r, ^^©TkRtfOHSoiSMtc 
«to. Citify- hi&isKccteut\ *7Hix^H3 
^&it*mm-z>. 3 6k. y- 

*BW«:ieH-r4jE«W*«lJiSffcl/. fitcfFofc??? h 

KSilE^rOVffliJtCia^-SCi^-C^SOr. n- 20 
ch MI Sh ^^yxSKteWSf-* 7*i; — a >32 
^■<om7iMMLXx.>^>^.jt>l-mtV. p-ch 
MI S h7>^X$-C«LSC^ffl^IEV t „ ©Jf^t 
£|H|iSbT^&8Ml^T:bbtf> •&©•?« CMOSfO 

ssMassfb^^ctfA-s. thx. m-¥m#mmc 

ktt 2>m : l- < ft&<Dl£t>~?% <X%ZOX. UK© 
m»{b5*gBt?*S. $6Cc. *^fti^)S©lfS# 
tt©|fi]±> T«cfo%L*l»flWEEV, . *wr^->m 

ilfflHHowa^fcWiPR-c**. *+yr# 30 

[0 03 5] C©£*. mrlBK^^Si«^-5*^» 

C©«fc5«:«|j£-rsc£Cc«J:9. X£:gg|*3# 

fc. ^©miKiOKIb^tL^c^S^M^'&fli^/c 
ti^K:«, *^MK.J:f3^j!B«#^{b^b-r€»C<!:«r 

[0036]$fe, Wi2Jt3g^Srt©JjHSSt?*S*S 
fc«fcCRtet»ISgfiEXg«f<ri. BiflBX£§l§l*3©*^Ja 40 

<*Mfc <£ attfittHBdiXS £ MitTmMT ~-)VJM £ 
£iiirf BJt^ggrt-cSi^ LT?t 5 <fc 5 icmtS.L.X i> «fc 

*> ttj-r c £ ix < ¥m&mis xvmmm&ims <ti>'* 
fcis-c. ^tti < mm*m#immi:$t3&ir s c £ 

**oJfiB£&.&„ 

[0037] 3 *>«:. mflB«£S§rt©^«(*MfiSMS 

■r^^^^^u. flrexssmotttMteUtt-c so 
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BiliBi^^©ffJfiS £ m&fcffiMT - - jug £ £ tulBK 

sssft -cam lt*t 5 <fc *> tcaraw & £ »arc $> * . 
[00383 ®w£mwmis£utmiimi8JM-c\*. 
miimgitmtLT^ mmwwiftv>'j>te< t&*+ y 
t^^^^usws^. a#©^n-en 

<Di&g.&l x 1 0' ' at oms/cm 8 JJTR 
g#0. 0 1^%/cm' «±r*£¥igEttK£0J& 

»T --->U L/T . f££2§&8ft*3©4>& <£*>* + y r?- 

+ ^©-en-en©?g 

g*s 1 x l 0 1 9 atoms/cm* JJTF. *X?gK# 
0. 0 llWcm' W±©¥^*K<!:TSiSfjit? 

[003 9] HUlB^'-fTX^CVD^fctti^ffiS^'-f 

^ECV D £ Ltcm&<£*VZffi$Z*m#mBl$,TM3: 

^j^tctew^ss. ggg. ^ig©-e*a-e*i©ii^ i 

xlO' 8 atoms/cm 4 tTF. *^iS^*s 0 . 0 

cctew^K^, Kfg. ^©^n^*i©?s^*s ixio 

1 8 atoms/cm 8 WT. *ig?£g#S0 . 0 1 J^^f 
[0040] C©<t ^tC. ^ft®rt©ii>^ < t fc* * 
n©iSS?: 1 x l 0 1 8 a t oms/cm 8 WTiLt 

t^©-c. ^t-vr (m-?. je?l) ©ssyi*»^f«:% 
C£Air#S. ^^Mrt©^< £fe+ + «; r 

9 1 t>^JU^«:*JW^*SgfSS i &0. OlSWc 
m 8 J^±<h L/-Ct»S©t?. +t'J7ft>*;Hi^©i 
mg?rl« J?) -5> C £ #"C * S . 

[0041] s m^mi^m*m^¥m^ v^>x$> 

>S?r 9 9 V * x f $ * * MKS $ # S £ ttfMX$> 

[0042] B5ia*«(*)S*^ite B B B ^ y 3 >r-*-5Js 
^. ii>^c < £ y 3 >ia^^«:^ B B s^<*£ft 



19 

[0 04 3] C©<b#. tiffB^teS^'Ja^itSTS^- 

[0044] g/c, ±iBssra. it^3i2 i K.%z>$m 
s<b ©rate y a -&miigtemii«T©mj?£EPtt i>r . 

Hi, ^it^-sciicto^sns. 20 

[0 0 4 5 ] ilSCDctSGC. IfiiliiOFIKd'P- 

©Jg*^©fi£lfc*H-£-<!:&S. ee^CDWSCV 

toe>. ^fi£M©S«i(DSf«tt(^±. £j£Kffig©fa 30 

©SisWi^fttX^y ^*^U-2?©|SI±. £j&m<DZ 

$4*-X©fiJfla^)^i±^CcJ:S^^tt[Sl±. *AMW... 
SOW"*. Sfc. K1£i£g&<ggfb-C#St<!:*>6. <£ 

[ o o 4 6 ] $ fc. 3^ttt©&£fg«:ii&iB i — -tf-r- 40 
- jug&tmi B*Si£i7 frTMZir U *> t . «*. 

a->';3>M©J#^^<if«. u— «f-T--jms-cA 
#&&&©* u->y=oM£^»£u Att^g&g©* 

a >M©»fiS*ipJt6i^S. c©«fc^tc. 
MJf5fiSIfi©^-CHUiB U — if- T - - JUffiRCttW B* 

^jit- -frxmztftj: *> <Sia©teii^MS-c^ 

[0047] C ©£ # . ItriB^^ft^te <fc C/^J®»fiK 
Xg©l5*^> milBX^g^TKS^tf * + 'JT#* so 
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ttffc** -f ^>H* r HulBS^i^r f 'J - - > 5 * 

<)-~>?xm*ffi*.. m&9v-->5 r xmt. we 

[0 048] C©«fc *> *»flaW*a«Lt^JI5liW 
©-C . *5&3i* + 'J T 13* iP 6 S»fcB«f*©JBtfWi¥fc<fc 

-ftmra^mn«T©*»Enft]K: j: o J: < 
iSn o Da©**»ie«rBfijfr-sci*5r*s. * + 

mz^ts* + 'J r*'x^»ffi©RK)«tfj«:^B#^A5n-c 
>. t'J^f>. *s^fflufcfl 

[ o o 4 9 ] ztc. ffi&&m#mi$ zummmztiOLm 

©BU*>e., B0lBK2EgSK^*$tr++ ';7*'^4« 

-r*>H* ■rmriB««Ji ; &^';-->y-r€ > i"j--> 

^XSi, tJiB++UT*'X©«*&%. S5IB*aS(*lgte 

iaf^lS^iS©^. «©^&<<tfe— 
tf^r^XSi. BtTfiB^*M*i«i:UfteiSMff^IS 

[0 05 0] cntCtO. Sa©fi£K*^^<!:#. f$M 

mmmmmramM o fcm«c .>>'J7^ ©2gA£ffi 

^. *fc«fi4<®tt5©«®K:J:-p-C«<?±S-l±SC<J:^ 

-r#s©r. *^S«cfci,>r/if4^©f!i^As^< & 
<5> S«'-©*ig(*j^^*sil?jirtTton{'patt ; &i6]± 

-r-sitw:. 7K^^tf+ + , ;T*'x^it&ort^© 

Wit?*) —~>i f l>. £W.±.lCTiS8 1 M<D¥m#m>S:mi$, 

atOBKL-r**. mw<Dm*mm&mux > its© 

[005 1 ]*fc. *«©J0M*tf9&*. *3S(*KJB 
fi£Xfi©B« . t'J7 **X ©^A4tf» 3t5Ci 
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i i/-c©**^*«»L . t tctmmw&m uxf& 

mftmWSIfttJ;W£ttC LX te# . 88&©Kfc jS&JjflB L 

JIWIHiftO^ttB&^Ci^ttitt*. 10 
[0 05 2] S/c. ^VTXMgiCVD-C. *U^U3 
VBtifiEK-r^ti^Ktt. C©# VUV =j >M I f©K 
SB. gem. gf^n^iiOMtB, 4>*t»«£'*i- y 
T (m^/iEJL) ©Sitftrti.gyfffC&O. S?$U». 

< £ +• y * >*)i<®m<D# y => > 

IP?©¥igfc|g*©&3R. SSS. ^-en^n©^Wfi 
«. 1X10" atoms/cm'tlT. »$L<« 
5X10' 8 at om s/cm" JtTF-C$>£ iSfjf-Cifc 
<3. $6(C*^#Wfi5iO. 0 lgWci' fcLh-C 
&S£#tI-C£>S#. *^-CB. *3gAfX®Atc«fc 20 

-f*>H* tcse>s*vr. ¥ag#jg©gKb-£:3>£s# 

[0 05 3] zkaR^^Afe-fc^s 

* tc S 6 3 ftTl, it^+->t;l/ffiSfK,}:D 

^AfcNfctfitlWJiiKcJ:'), fiSBeMftteS&mJ: < rS&tt 
U3>IS fcUHM&A f 'J =i >JS£tiSM U . C ft 6©M 

* u -if - r - t -cass* y i* y ^ >jis£f# 

u— y-7--;Wag&K:&c©&fit£i§ 

at*-4C&***rtBitt4. ±iBSfflfi> »(C. MIST 
FT©*!£. f t^;Wi%^'J->'j3>loy 40 
- Fi^Jg£©l?®Kfcl>Tjiia3ft£C£#MgftS 

*»^ccj:ft«. ->y a »g©y- h*&& 

[0054] mimm^titmtj:i>u— y- 

7--JUggrtriiuiBU-1f-7--rt'XII£m>. ftr 

[0055] mtt&&gto<omtm-e%imfttgi*s£v 
tmm&fijMift*.^ tiriBK^ssF*9©u-if-r- 50 
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- ^mx-ma u - -y - 7 - - ;n§5: m \ M12Jt£§ 

SF«9©*^T ^M-Cfif 2*IS7 - - ;lXfI£tT 
(,\ S?f 2^{*Kfe«t O-'ife^^EKXIi £ H5tB U — y- 
T - -;H!i£ «TE*»aiT - - JUXIi £ £mriBK££ 

[ 0 0 5 6 ] Sfc. MiBS^Srto^^^SJS^f 

HmZBfcL, HtrlBX^grt©u-if-T--;^-c 
H?IBU-if-T--Jl'X!i=&ffl» > l5IB*^SSrt©* 

^ftjg©^BS £ mmmmmo&m £ pre u — y - r - 
-^Xfi £ BjfB*^Ja7 - -;UX*I£ ^UIB^SSrt 

xmmbxfttx'iicmm-rzttm-cibz. 

[0 0 5 7] Cft6©<t^(C«RX-r5C£K:«J:<3. 

M©J^)?Ste io'u— tf-r--^xs*$<t o'^mr - 

-^Xg*3SKLrtf^C£*s-C# t .fcO^BfjrXg-C 
[0058] BUlBBulB^^feiCKi^M^fiSXfi-C 

t'j7ft^^tctew4if, res^. ^©-eft 

-eft©^g*s 1X10' e atoms/cm* «T> * 
^Tgg*s 0.01 H^%/ c m 3 «±-C4> S^ftK* 

mt&L. B5iB7k^Mr--^xsr«. lttiB^{*K* 
*^.^T--^ur > ^¥^»Mf , 3©^< £«>*+ y 

T^ + ^^^^KlfeW-SS!^. Kig, ^©^-ft-eft 
<0\8iWfi 1X10' 0 atoms/cm' 

s*i 0 . 01 c m s &±<Dmm#m £ u . «re 

l,-f-7i-*HTB, mrsB*^)^* U— !f-T 
--;UL/t. gE¥^<*^f*3©^>fj: <£*>*+ 'JT^ + > 

^^ffwuc^^wK. mm. ^m©^ft^ft©?sa*i 

1X10' 9 atoms /cm* «T. *^?SS*50. 
0 llWcm 1 W±©¥^(*^£-r^£i(fjS-C* 

[0 059] m%&*'tTXffi&CVD£tc\ZHmS.m 

MCVD £ bfcJS^CCfcWSfflfB^fl^T&SXfig 
fc«mrie*^IS*5J;o : tei»S0fir[:fir©milfi*«^ 

^£ LX , BE*^ftlSF*3©^^ <tfc + t'J7?t>* 
^i^{ctew?,gES, ^©^ft^ft©?SS*U 
x l 0' e a t oms/cm a tiT. *m&&&0. 0 

mMT~-)lT.mX. B«sB^ftM«r*P.mT--;H/ 
t . ^¥^<*M©^^t <£*>* + U7ft> *^^«tC 

tewsM^. k*. s^©-eft-eft©?ae*5 1 x 1 o 

"at oms/cm s WT. *i£igg#0. 0 1HT 
%/cm s «±©*^M£0. ifffBU— !f-T--^ 

&8Sf>3©4>&< tfc+ty7ft>^^iii(c*iit5i 

g^©^-ft-eft©fSSA5 1 x l 0 1 • a t o 
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ms/cm 9 HT. *JR»fl»*0. 0 lgWcm 1 
[0 06 0] c©J: 5 fc. ^<*BlF*i©^% < i + 
ft©?tg£l xio 1 9 atoms/cm 3 feTFiLT 

^z<dx\ *+yr (m-^. ie?l) ©«tft#&WK:& 
rj. y- h^/f w>m^^&ctx:ry->x#& 

* + >*;U^K*sW STkS&gS* 0.01 c 
m* tLhiL-Cl^cD-C. y 7? + ls*>Vffi&<Dm 

[0 0 6 l]±fB©£i*. Bifffi'WT^MSICVDSfc 
liitMS'-WT^fefciSCV D5^-f7^iEC V D£7c 
tt^* -fTXMCVDitSi IMC* 6 . 

[ 0 0 6 2 ] Sfc. ±IBgSS«« ff3«1 3 0 iC&Z&W 
CCfcfttf, ^-fT^)i«lCVD$fcBilSeA''fT^i 
ICVD^MU h h§)TFT£lS!j£T&i2 

^s^-c. *«±k:. #m#mt. y-M6 

m&mm&m*u— 9-7^-^tsmb, v- 

X/ h ? yy- h/ F \sJ>mm*B&H,xrj:2>ctlc 
<fc9f5?&34a&. c©J:5tc«SW4C4KJ:0. ISM 

&x%h. 

[0 06 3] 3 ±iBSeW. fit*^ 3 1 KfiiSfS 
^tCctntf. ;WT*ftl!SKCVDgfcttiSm^'--fTX 

?S*K:iEg3 ftfciitfiaStgi mi§£ ©rate y a -fifc^ 

^n&i&£> 8SK£*&ifefflRu -toa-c. Mia* 

[0 064] gfc. ±SBSIStt. 1*^3 2 K.%Z>mH 
^CVD^JfflU-cy^r^y- h8LTFT£SSj£T-2> 

IfS^tciBgS n/cmiiBS«i m^i ©I8JK: y d -&S 

^temE«T©^if=&Er«jnL-c. BuiB*^i?s*r t * 

**fl«i. h*yy-FIMWi£*a*WWU *© 

a. mszmmwmiu— v-T--)umi,x2>m§k¥ 
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0 . V - */ h * h / F U -f > 

[0065] ±ia©£ *. IfliBKSSSitt^S U- 
•tf- 7 - -^gF*9-C fjlB U - If - T - - )l%m &'i7 *> 

-tf-T--^S-Ct(riBU— !f-T- -.rt'*BI*tfl\ 
flriB4s*ttgtb i CFfetttNCDJ&K <kMIB u - if- r - - 

[006 6] S etc. MfBK£S3§rt©¥i£f*SlJi£J!M 

r«tia**«a*flaiL/. i5iex£Sgrt©*&»iSJiRii 

SrWB»Wi*»fitL/. BulBK^§Sf*3©U— 9-7 
--^•rUEU— «f-r--JHBffl*1f«r». buIB** 
{*M©J£)& £ SffSMfeKH© J&fifc iUffiU-f-?--* 

[0067] ±IB^ffi«> 11^3 6 CC^^^ia 

tc itxl* . T XMJiC V D $. tdiXmSfg.* -<7Zte 

20 mcvDzmmbx b vVf- hSTFT^s^-r-5>'^ 

Ua-C*ot. Jl£SS§K:ii>&< £4>lll4**^?r^ 
L. WlB*^S*K:iBg$nfcBUSBS«<i:^<!:©RO 
(cya-St«ra*S«BEJyT©*ll*En»!l/T:. mlZMM 

h«utn&. ^a^BS^L. ^©a, y-vF^y 

30 

[ o o 6 8 ] *fc. ±iessB. ii^3 7 ec^s^^ 

&C«fcfttf. ;U 7XMiC V D * fcBIgS^V 7Xi 
^CVD^rfll^Lr^hAy- F§gTFT£S§3tT&S? 
it^ffit? * r . S«±tc ?J< H K¥— Y 1S«;M L . 

tp iC IBS 3 *lfc|iriBSfi£ <»: ©H tc ^ n 
mEOT©^W^EPJraL-C> SWB*S8»1>-C. **FA 

- > « X „ i; U - - > y ^ C £ (C <fc «D fi?^ 

3tl^ 

[ 0 0 6 9 ] g/c. ±fafgtt. 11^3 8 (C^^^W 
CCinti^ M^TXWCVDifcttIffigA'f7^«! 
«CVD4fflfflLtf a 7^- hMTFT?rSSj*-r.5» 
ttWSTt-jt. SfeJitc^FAy-Fm^JfM 

50 SS*tciBB3*ifcitri3S«<b«ffi£©ia{cya-ftti 
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?mwmt. y vvy-Yim.m.t^mm.^m^. ^© 

'&> V-*/ Y v h/FU-/ >mg£J&£U X 

m > . <o'ik. Suia # h a y- h msfe J: o'ffiiB y - * 

XB*;< y * * U - - > y*fT -5 C t tc i 0 3 

[0 07 0] ±13*111*. 9 lC&Z>m\ 

K«fcnB. ;WTX84$CVD$teB^K-'WT;*fS4 
«CVD*fiJSU-C h h^TFT^rSSjfrSI? 

K:ya-flcmiiiteSEWT©nj?£Efltal,-C. mflB*^ 

gs*-c. «r±k. mmt. %m#iSkt. y-ne 
mmt. zm&f$ML, f?siB*ig{*s£ u— if 

SXBflKiSaT?. *&iRT--Jl'«HI4fTt,>. *© 

v * y - - > y x b * f £ * y - - > y * tf 5 c t f c 

[oo7i] ±sbshb. mmm* o kh&sisbj 
kj:*i«. ;WTxMl£cvD£fcBiisS£S.'WT*&fc 

«CVD**WiO"CjKhAy- hMTFT€riSj§-r5i? 

a^ffi-cfto-c. ifiitc^hA^- nt&srj&fSb. 

* K ES 3 tifc ffi KS« tHiOBIKi/a -Semite 

y- h^g±(c«s)g<t. MteSSMi. 

ib*' h Ay- hm&is iotgisy -*/ k u-f >ns§© 
y-7 x-7 * <j > yxB*^ f £ fj - - > y*tT *i 

[0 07 2] £te. ±IBSS». Ift#9f4 1 CCffi&AB 
CCcfcftB, ^yxMJSCVDJg/cBiS^g-'WTXW! 
&CVD£f«JfflLT7 r *7;uy- hMTFTSrSii*^"* 
iS^^-C^-^r. g&JhK:* h Ay- m&&J&t£ 

ss*Kieg § fiteM ibs© t nmt ©RB iC tf a -sen 
Bi§temff«T©mi?£Effi)ni,-c. buIBK^S^-C. * 
hAy- MiELttcsgMi. tfhAy- 

f 7 7 - y- htmmtzmmf&mL. -e© 

m#mtL. &c»-c. y-x/h?yy-h/Fiw> 
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fur ~- frwm&fti'K z<d&. MiB^h Ay- 
t . tuiBy -x/ h ? yy- y/yva >ms©y'5 x 

[0 0 7 3 ] ±IB©i^. »E'<-fr^ttB«CVD*fc 

teB-'M T X^EEC V D <!: -T 6 i War-* -5.. 
[0 074] SEte. «nEKiSSS«:****tf** "J T 
^x*»«f*I60. Kftf&$nte+t'J7^t^iL 
10 fcrSttib*^ * > H * T li?IEg«Lb£ 9V-s.->tfT 
S f y - VJMZffi*. . mjlB®©fi£K i ItfIB * y - 

i>^xe'i**»)iBu gs^Kfrs^y-->yig 
©^buibm©^*^ 1 ? Jg-r «t 5 tc^r^ tvm-c 

[ 0 0 7 5 ] H!rlBK^SSCC*^*^tf* t'J7 

Km^S^te+i-yT^-c^Uteri 
14{t7jc^-f^->H* ■CmilBSfeJi«ri' y-->y^-5>^ 

y-->^ig<!:. Hg!B* + yr#* ©&*&£. mam 

[0076] 

[^HJ©*iS©?I5SI] Xic. *^BJK^?>^*)^fiE 

1 6. W2 ltCfcl^-C. T^>*A r. ^'Ja^SS 

Nj . 7>*-7*'^ ; &NHj . ^^^^'^^S i 
. ^y?AX/X^He. **>*'^Ne, ^{fc^ 

30 >j3>%siN, i{t->';3>^sio 2 i*-r. *^ 

V D *f<Jffl . IS10 K3UMtiR&&ftr 

[ 0 0 7 7 ] aWT XftBKCV D t«. 'mftZWlmsT 
WStCVD^f >>?3m-C$>z>. AV7^ttiCVDr 
B. 8#&CVD£K:a-3t.>T. *JRS*+ 'JT^tS/ 

$>^x^>^©«i^ttoc®M$-ti-. cntci^r^ 

Lte^ Ji/feltaaXB^-OliflgftS^ri^b*^-/ 

Jg|fi)14©«®)x^;U=r-?r-5^ . SS±tc^!gS-> 'J 
^©^©IS^mtBRSSS-li-^. StrlH^ 5?**ttii8l 
aXB^WtolBftRJ/tSIS^fS-f^^H* B. 8©i 

*ffio®6i£ ©rate y o -ftmntemEfeiT©a:^mEE. 

[0 07 8]«!iCVD (Catalyt i c CV 
D. CAT-CVD) <hB. ^8363-40 

3 i 4#^$6^f£'«:^sn-ru^S'C**. Wieic 
so VDffiB. ^MI«ftK:«fcSfeB«J5Ic;$teB?a^S?)5fEti: 
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[0 07 9] S/c. KffiKftBSICVDtt, Wffiffi^X 

vcvDi c v d *ai;jffl*^to#yfc & cor * & . 

COiSfg^XvCVDtt, ^7CVDOH, 
10" 8 P a l/-<;UCDffiiET"C, v>f *a&&cj: 

&<DT£>£ e »8a^7XvCVD8IiUttt, 10 

>f*a&(2. 45GHz*Ig) *Sl>SECR (El 
ectron Cyclotron Resonac 
e) > RF (13. 56 MHz) £JBl>£ I CP (In 
ductively Coupled Plasm 

a ) t ^ya>a«x7»tKffli, smso^^x 

* ^ttesi*® (m«He> 20 
So ■KK^^rxjimcvD«1f9aKK:o^Tfl* 

n£. WBt^-frxMicvDtB, coWKtrv 

"7©i»*sS^RF^7XTCVD*iBSa0. SfE 

xv*$s««cai»rsc<t*HS«sn. sea. w * 

florae £*he*s*i. ^-f>o*^5x 

[0 08 1 ] tt, s^SS l fc:4>fc < <t bJKtt 

U je^S»*l«:E«S*ife«Rl 0i« 
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ir^^o c^cfc^cc, sen o tm%3 sitomtf 

n-^||Jft«BEKT©«l|L*EPJnL'Cl»*0'C. SJfi 

W*i*«C, SSJbrCD*S6SO'^iagCD^*-Ca)ffi 
tfcW+#i:tt5. ££or, S^(DW«<*CVD^OCi:b-< 

[0 0 82]ifilO«S3aiOBKllt yn-tt 
«B*MKBEfilT©iKJ»«BE. */c«iii««BECC3EifS£«IE 

£m^£tt/ciiEE£EPMr£o co^acmjE^, imh 

zJ:W^< 1 0 0 0MH2«T-C*ft»««O*»« 
.WERtf 1MHz «T<D{5JS««EE© 5 %4>tt < <t fc— 

EE«:iSHiftSSa«Ei iWHi8S«6«EE**« 5 

[ 0 0 8 3 ] R£JgB#X«^*«:HaiEftBK(*CD« 

[0 084] ttfc. *»WK:43l»r, B6Bia»©^y 3 

JKti, *S^WOT- : &^^rXlt3tO'>U3> (a-S 
i : H) omttZ. a^ H B ^>V^>M<b«, 

Txt/'j3>*stt4aefi^';3> (nc-si 

(nanocrystal 1 ine Si 1 iconO 
;^7^i/y3>iaes^ya> (n c - S i ) 

*r*tk«^si>tt»D#y 5/«a> (Mc-si 

(microcrystal 1 ine Silicon 
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• 7r^«Jt^U=i>ilS»flt«0^"-F (8)©nc- 
Si^^c-Si^^<»^ot, x*V 

ttiMbWEais y ^> y >m&m& 

[0 0 8 5] u— sf-r--iuxwi t ^MMi 
I0«rft< l *»»«i:»M»«i*«fiSl/ftiacctfo 10 

ft. S«10^(Z)i©i»WtC< <*9. Ifiio 

ftt&A?' y n >««**6iMb-c # , * y r^«m<o 

CGWftHrfb, r£ttfh«»«i o^* 20 

[0 08 7 ] COi#, U— »f~Tx-;W»*£lK«&£ 

/c<&&c. iiio^2oo •c«±^ 500 °c*?s wura^ 

[0 08 8] *fc m7 7^5/ya>B, U-lf- 
*flW6x*^-RjR3Wl»ft:*, #y^y=J>BRi % 30 

i£A-f *&einfk:. T^^T^^y^Mbrsctcc 
cto. ^es#yvy3>H<trsci3&sj:DSSia 

J£DT, 20-30keVtl-2E15atoms/ 
cm 2 OJ/'JaWt> (S i F« ) *&\\stcmc. 

«s-r*i, ^c*aea(D#y^y3>*«jKj3Esn, «■ 

[0 08 9 ] 5 MUH^50lb^W0a 

fiT* ot, 8 0 0 -CfcUh 2000 -cjaToaatcttMRk 

C<7)<L£. *«1 0CWB«*2 0 0X«t± 
5 0 0*CJaT©iBfl[K:-r*iJ:l». . 
[0 0 9 0] COcfc^tC, «W«l#5*J!H«ft-r*CtCC 

xan 1 «K»AShfc*«^*6Sfflt* 
r*c<t*j-c#4. Brtb^y 3>«t#y^y 50 
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> v Bsfe, *y A7^a-5A\ 

^'J3>, T*3*\ «{b*-f*<fc!Jtt*#* 
6»*ftfciJ>ft < <t fc-«CDt**4cfc 0 a*. 
[0 0 9 1 ] HufBKfil Ott, 5>y y;uv 
-^A, t/y 3>y;U*7X»i7A, i/V3>*-;Wh, 

#y>Aox. #y ■jatjvs— -jam*. #y$A 
^^^^Al, feuXbSIB. SMbfcFs^A. 

[0 09 2] *3W*WPRSISCDW^6^ 

j^S»icc**t«tt* + yr^*#WF«»u, c 
h* -cssi o_t£^ y-x>y-r**y ~x>yxg 

[0 09 3 ] C(D<fc^CC, S«l 0^9W*»SErSi 

r v c©?aH4{b*3R-f*>H* 3&jj»«B*^y-x> 

^lt, +ty7^ibtO**^«:«t&l/, 

< t h u y a zsmt h mmmz&mj&mrz c t 
v. y-hft>*WKfi^H/^. ®n>^^, ffi 

[0 0 9 4] CCT, ril^£Jgj t^CitCOl^I 
^/clttt^^o »CC. «BtKR«. SiN-SiON- 

s i o 2 ^ommm^mt oxf&mrzm&v&z. $ 

[0 09 5]^/c, 4M«#il»JSErS©«r^6. 
Sl«C*S%^t»J7^4«Sf&U CCD«^^ti 

fc* + yr^r»ti/fc«tt<b*3R-f*>H* rlfi 
io±*^j-i>m^j-->yigi 4 
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1 0 idt, 1 <PK.'J>U < t tJl^^'^^^A-r 

S 3 ©-^JR^-C^-r <fc 5 fc. t'J7 ©ttis 

£j£*-C<£?«T4C iKJ: 0 . K£Si§ 1 ^ t?©JE*4# 

(*5 Ltcm&ttCte. m 1 3 7!>M0 1 5 ©^atr^ 

■J- «* ¥«i*BS^fiSXIi©^*-CX^§ 1 rt^© 
5. JIMti«t*5#. K«©??aTt?tK{b^bL^i^ 10 

[0096] se.cc> &m<of&min^t^. mz.\t, 
■;r^©^A : &itflns-y'Sct(c: c fcip > j&nitiKt 20 

ffe£3t!\ £"J-x>^. h ^;*.{&?l^3P£<]l3ti*•fc^• 
4C«^:*s-Ct4. 

[0 097] ^^-cw. K^SS 1 ftT^UgftHfo «fc 
c**feiiII£»?)£U X?gsm©u-f-7--^ 
Srt?W-f-7--JHg%}f^ C©4£. 

>^a>6&4X£^g 1 ©t^-rnK^-^-rfejf^-rsc 

<L#-C#4. fcftib. jH^^lrtiC, t£JIS4 6&. 
W-1f-yx-jl^4 4 4£iSW4<£5ft}tJiSl,'rfcli 30 
<-». 1 (*J©lS^4 6 r*2g&lSJf5f!£Ig£*T 

l\ U-tf-T--^4 4"CU-1f-T--;l'Xg* 

izmzm&pi-cmmisr'iT'j. c©4#. j£Mm46£ 
ttSBtcs^sae 1 rtcc«s»Sfi£ig^4 7 c©*s 

IMUSKS4 7rtr»IMI*RttlU-C<>J:t>. 
[0 09 8] g/c. ¥aI#K4il&&tM£l5JDJ&S£^4 3 

4 3-c. tf-rr i-^3hte*aH*flLhtt:|fi»gt 
*fiS*U *3W*K»fiSxeiU--!f-r--iHSi 40 
^0©REKt ^K^gfS 1 F*J-CiSiBI L/r tf 5 . 

[0099] *»wc«. i K3>tt < i i>mm 

^-r-5.7k^r--;uxgi. *4l*.&J:9K:-$-4c4 
fcT#4. 

[0100] *3SftT--.n'Xg-Ctt > 1X10 
"C. 1 0»«±2 0l«IH«T©^IB. ^S«±4Q0-C 50 
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OTciSgKinit 4 c 4 tc j: <o n/cj@i£*^.S\ 
■ct -->\>?z. c©£*. mm, mm, &m, x«- 
Kftgs£xwx&{tK8Mx>-rftrt> i agJSLh©M{*£ 
itriat^-rn* 1 «rjsll©»#©»e*«. 1 x 1 

0 s Pa«±l x i o 6 P aVLT-C$>Z>mmi5X*MM 
7=--)\,*Vi*>. c<D£*>\<c, 7k^4^tf(aEE~«E 

ffl-c»*M & tfi«tR 4 ©Wffi^ttfc <t tffe* 

K©#ft £ 4 C 4 ifi-C # -5. . 

[oion *^hj-c«, xse^s i prc*m#mzte 
fi£ u . 1 9V<D7mm.7 =- - ;HSKrt -c*JU»r 

3£. 7jc^.MT--JU^4 5<h?r^SJ:^«:^fSU-C 
S^SS 1 fHO&tSm 4 3 t?^<*M*JctCfi|& 
JWWBatIS*m». ^7--;l-S4 5T^,7 

^T--JUXfi£=&X^#S 1 rt-Ci&KLT'ff ^„ 
[0102] fiSP^4 6 &ttjSII(CjK2£9 1 rttc 

!teiBS)fe£)g^4 7 tRtf. CO«tlifiail4 7 rt-CiK 

#m^j«^4 6 v^mttm&Bmu. 1 w©it 

iKMfia^S 4 7 -ClUMte&jA 0 . SESSS 1 rt©*^, 
M©^fi££ S&^K©^fiX£ - - JUXg <!: 

[0103] #JWCB. ±IB¥^f*Ki IsXMMH&i' 

=i >m* * x f V+ ;bfiS;S3-ti-Ct^©-C. 
'J 3 >IS*^-5 C i *5-c# -5. *^tc4jl,>-C**SSCC 
H-> >; a >©*t/«c < . #*SS** y * a • fltfS. ^iSS 

[ 0 1 0 4 ] *3J»K^#^Svy 3>-C**» 

^^©Mt^Rii^RSb^ comnm^tsmm 
±icmm¥ B t^ y 3 VM^^a x f ^ + JUSSS # 

i"ja>i^st©s^aiio, •y^r-rrs/ctt 
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[0105] ztc iwara*. %m#mto£zftmm 

Sfltl/- ■f-T--Jl'Xa*, R£S» 1 J1<D*a£» 
X^g&lF^C, 5£H1I4 3 <t % U— !f-T-->l«4 

rfc K^SS l rt©j£IIM4 3 r¥3Wttt*J: 
JB»gBBJ«xa*ffl^ xa»irt©i'--ir--7-~ 

(DimS^T --fr'g.A 5T*».»T^-^Xe*tf^. 
¥»*Hg7&fifcXg<2: U-1f-T~-;lOCa<t*^JtT~ 
^HitJBMB l rtriHfcorffS. 
[0107] ^H^4 6 &H3(KX2ffiK 1 ft^ 

4 7 . c ® tttUKSRS 4 7 rtr*6 

§g i rtcD^j^M^4 7 ~ctmmz&i& L . X£§ 
s i rt©*«wr^-<A*4 5 -c*3R«r--^xa* 

ffl*. *a»^M(D^iU-1f-T^wl/Xfii*B»IB 

cD»«t*a«iTi--^xat*jeB« 1 «t«iu 

[0 10 8] *«85C«4*«#iDBrt#ffitt- J*4T 
V D 2 fcBlHHE" -f 7*feM£C V D K»"Ctt 
<, /WTXWECVD*fc«^-fT^»ffCVDrt¥ 
^HW. /W7X«EECVD, /W7^SEC 
VDitt, WftEPJOLTWECVD. »EECVDttT 
5*i£r*£. MCVDitt NPCVD (Norm 
al Pressure CVD) ifcWin, XS8 

^«cJ:0^ta«J^r<&Ml«:»«*«*0. Co 1 

d wa i i»®«b«bi>«. ^eecvd^ 

It LPCVD (Low Pressure CVD) 
£&P*«ft, 1 0-1 0 s PaSSK:?&EEl/T?T ^CV 
DSt^^o «*ai^!*cc J: 9J»J»r 
$,0, Hot Wa 1 1 J&©S«*ffltr>5. fiTBECV 
D, SECVDIt ^StttS-CfiLbcDWaectt^Lr 

[0109] *«BtB, ^ffl^5SX?I£ tc\t¥m 

1 e atoms/cm 8 WT, **«fi#0. 0 1 JK-T- 
%/cm 8 a±r***»#«itt*cfc9tc-T4. * 
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u-tf-r^-^xa. *»»T--Ji'XarT- 

*;i/«ttCC«*l**lBR. ft*. HJR©*ti*n©«K* 
IX l 0 1 9 at oms/cm 8 BIT. 
0 lJST%/cm 3 «±itt*<fe9K:T*. 
[0 1 1 0 ] Sfc, *#fflfc«*»l^fl«<D«« 
*ffitt, AV7«CVD^/c«ilffie^>f7^fi«l 
CVDfcipJffiUr b *^y- FSaTFT*tSBSr5*ft 
r*4. Jt2MlK4>tt< ifcJIWWf^*«lftl/'C. 

[0 1 1 1 ] *fc. *^CC«*«*^«R(C«jft 
CVD *SUB lt#r*Ay- hSTFT JSrRJST 

r#>& 0 ssi o±cc#hAy- h«a*jBflEu. K£ 

1 ccd>tt < i fe JK*4:tf * IsX XSSS 1 * 
r, #FA^- FWBLBcfiBBMt* 
20 Mi, ttim&tattttltu' ^of£r, 

u- j if - r or 3HS»*3«* 

iiu, #i>r, v-^/ku J&flfr 4. 
[oii2]*fc, *^^«s»«*ai««<«^ 
^wr^iwcvD*fcaOT»W7x«di 

3ESSicc5>tt<ifeH»*x*W&br. 

30 u *<dsl WE**««*u-if--T--^«MLr 

[0 113] C©<fc*. *Jg#X<h^y^>#.X<tT 
>^r r.r t *6 ft * JSCNM/X £ful2K^§^F^#: 

(ftur«kvy=i>«**flE , r*ci*«r**. 

^ e> 4 ^ «)ia«^#srt (c«*& u r BKf b> y 

B*fcii#y^y3>«*»a , r*c4#'c**. c<d 
tz, Uls^e^^^v^K:, y>*fcBiHR*wtr 
>^*>*«Ai/rNHW»*ir yr«K©r*ii/7 
7 ^>'j3 vj^g/ctess^jii' y n /c«* >; v v 

n "J ^> »J >■* J£0W 4 4 <fc l». 

[0 114] ±B»«W^fl««©«it*artt. ¥^ 
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[oils] *^cc«*jWBg^^aW«*»# 
MMHMtMt {fc^^Sf*Siai5|8&SIX, BMtW 

-r^^u-f^*^ (pdp) sex. «ft#y^-«syai 
X, »#*-r*-F«5*ML ccDxyr/y-r-fe 

[0116] h *^y-hss<D#&e>?\ ^hA^- f 
y f y ^ /ct**tsa^ y >Bt**»6 

fc % C(DlKttlB©*y^ya>R^f**/cli*ttft^ 
x. mm^^x, KMBOT©^«^W«>i» 

[0 117] 

nci^tsrst^-c**. ant *»wtfflt»5 

[0 118] <DC/^T*l**CVDtti*a>JBIX> 

*wc«, «jicvDffiics^i»r 4 **jfi**yr# 

ttitti^j^*-^, a«±tc^tts^y=>>9 
<om k 9 p -ttw*f«E«T©E**E < * 5/ * > 

<Dffia«-C»**Bift«E, 1 kVKTOlE) 

OCVDffi*DC^-f T^*BKCVDffiif*rS. 

[0 119] CCDJSK^X (DC^VTXMCVDS 
X) ccj:n«, ***+t «;7^i*SR{b^^* (W 
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B 2 H 8 ^>PH 3 ftif©K-e>mfe^. ) 
fiE3ti*JRjC*/*B:. ftfeif 6 l^^^t9-^ 
? F 3 aO«*&P4 3 saLTflaeSXl 
£ e SW*Xl<Di*rtMcU:, #^XflKD»Rl 0*30* 

(D) ^^t9^7 F3a<h, n^;l/t^O^>^^ 

^m®mm# st. mtc izmm ^mta*^ * ? # - 6 7 

XI t<DIB«:B:afll^-Jl/7 2#ffi3ttTtr>£. *-fc. 

j«B«6Bn*wxa*tfa9«W7 3K:««sn. *- 

[0120] ^lt. s«i otm^2fi<Dt-^ 
2 b ^jD^stSDi? * /£&mj«{* 5 am « 
sta^i uriwaaT <w«c 8oo-2ooo'a * > 

6 0 0-1 7 0 0'C) ccjpjftsti 

( 1 kV«T, WU£5 0 0 V ) 6 9 (DIESffiiRcS^i* 
ft, ftCMCD1f«7 r dr2 (S£oT, SSI 0) iOIHtC 

[0121] C©DC^T^«ttHtCVDffi*WW4 

sw*atirt©jea[*i o- 4 -i o- 6 Pa 
<ll. «iJ3*»s* t y 10 0^200 sec 

M (Standard cc per minute: 

30 ycfs mm) ^e^ur. M^s^iRieaftccAM^ 
^xi-20sccm (atKjfijsccjs^rB, h b 

PH 5 9©F-f>^t>«tS^ ) *»e>&*EJ£ 

//^4 0*fla&«e6 l^e^/^e^+y F3 aQ 

^&P4 3^rilLT^Abr, ^XJE^r 10-10" 1 
Pa, mtflPait^o CCt\ TMRJR+^yr* 

40 feJ:^ B«) o H. JBW^oaOICcJfcor 

yr^ftL^^^>©*©is«si6"c 

#y S i %^SJiT4^?4 (Hot W i r e£<bffr3ft 
[0122] HJ6*f ^ 4 0 CDfl>ft < i 

so mriEi*so'7> J ^^*^^^>) *»sw*. cut 
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mttkmK (fiuv) &lt. «*«5 oovommmm 

S^l OOffWSfilS-B-r. Mi&-5 5 O'C (01*. 
fc£2 0 0-3 0 0°C) KH£J#£ftfcS^l 0±&t^*£ll 

[0123] C5GT % ^X-7J6»tTSCift< . 
fc^2.T, UfeOTCCjrOSKl OJbfcSj-CC&CVD 

±r&s&u awB^trjtKTso-c, marc*?*?** 

[0 12 4] SE^T, **JS©»«*C<fc*DC'WT* 
ABtCVDtt* TOftBICVD03>hn-Jl/7r^ 

^$n/cSit«^ii:«mS'C3&sz:i/"c=2> fo-;u 

6tiSCi^6. S«fiK*±EO<fc5«:lgK:iffia-ltc 
ym«^7XW)^7XlS 4 # y -/ 5 FVOffflttt 

tLX, BUZrtX&temvMxi'+V-^v F3 a£« 

[0126]«fc. «»OCit*4ft ^7Xv(D» 

U^©&SRBWS»6*i*4*«c. 7*7X7CVDSK:tt 

[0 127] CODit^. WET (WAtflO" 1 -IP 
a) X»*EETt?»flP*fftt**^ *E*-f?\fc9fe 
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[0128] j(EE* -/.^©»*tt. SSSmE«^^BE 
(SdHf^ilt) ^lCPWfx«WW:J:-»raE*Sti* 
l^-rftteLTk, ya-)»«BB>&«E«TOffi*0 

01K^*TJ:5fc:. g«l«r-> + ^ — F4 2 

10 9— F3a©T*CCiBU"CfeJ:l^ 

[0129] WKC VDffiCcJ: 

WTl*, ftk«CVDjSCci»3Wlll«rJB«W4l»CC % 
-!S«HMfi«EfelTOS»«EE (BP*. 
««cJ:0ft**^Xv«*«BEKT. 1 kVtt 

T, «i ova±) *ep«iu Huissit«^f)iBS« i 

[0130] MIBm^.<b It , ^n-tt«BB>fi«EEfetT 

t^otissiE (dc) K3£i*«EE*s«s-efc«E 

BEWT- WAtflkVKT. ttlOVfiUb) <rEPftlLr 

«:fln^*c, Wft8ttt*r4i*i oa® (Dflflsn 
■wbtx-^^ FJtotrr*-^*) ^a^u- 

30 -So ) tit, iWS«3afc«E<Z>3K X»{BMft£8K* 

it fc«E ^ Hiflnr ^ & t cc «>» ^ n ^> . 

[0131] _hi5<D*§£\ fulS^iSmE^^^^mjE 
(RF) RC^/X^ffiJl^mBE (AC) tbtJ:i>#. 
WJSjftWECDHiSaRfclMHz <fcD^:*< 1 00 0MH 
z«T"C**JH«a». <SISiK«BE©H»aR* lMHz« 

[0132] WESS««BE*l«HiS«E (RF ) 
R F / D C ^-f T^UBIC V D ffi«C-5l>t , Wffl-fZ>. 

40 <RF/DC^vr«cvDai^gt>«fr 
^ > tfxm<Dwm#xfr hj&z> mum* zmm. a n/c * 

* > tc - Jk«ll>WtEHT©«»tff* ^ 

5c^a-flc«Hte«E«T"Cft oTieiS«EK:*aiS[« 
so -e, kvfeiT©«E) ^rEnsnu. IfriB^^*^ 
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ft. RF/DC/WT^«aSICVDffii» , r*. 
[0133] C ©R F / D C ^ -f 7 XDiiC V Dffitt, 

(lkVttT, «i«5 0 0V) 6 9<DjESWCC^IB3 
ft, ^fcS^-Eiffii l 4*^orj»H«W«i 15(1 

0 0-2 00V. - . Rtfl— 1 00 MHz. 1 
5 0V P - . , 13. 5 6 MHz) (CftttStl. tNs^ 
*2 (8ot t SKI 0) iOHKcl kVfeiTOiKHiS 

l>& 0 *©(fc©RF/DC^-/T^IBWCVDttt*© 
Hg£>fifj£te % «C»WO;teDC>WT;MHKCVDtt 

[0134] «re£tt*E£Mft*BE (rf) £-r& 

A C/D C^V T^WC V DS(CO^t , SMB"*-*. 
<AC/DC^-fT^««CVDtt4*©SE«>*«'C 

*^**J:9«CLTfcJ:lvaT. C<DCV.Dffi*AC 
/DCM^7X*B8CVDa<b»t^ 
[0135] COAC/DC^-f TXftHKCVDffitt, 

oon^^'x^ -f l 1 3«*iH8pJ) pJ^cDftSfem© 
(lkVKT, Wl«5 0 0V) 6 9 0jES«JK:ffitt3 
ft, SftiBgBBl 1 4*^0rftHtt«»l 2 5(1 
00-2 0 0V P - p RCJflMHzHT, m«l 5 0 
V P - p / 2 6kHz) (C&KStv 1M27'*2 (S£o 
SSI 0) fcCDBJKl kVKTO{SH««IE»ft© 

[0 13 6] **EPSP». HTicaWJ^CC. fln 

jt®B53 a K«H©IEfflM*. ^^^^2 (SR 1 0 ) 
KH^ffl (XteT-XH<4) *EPftH-&#ffi (AK X 
tt»BI«fi3a*T-;**fi!£<!:U *-fe^^2 (Sffi 1 

o) {cftsoH*En»pr**ffi (B) (Dii-rnr*>j:^o 
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i o i 3 7 1 *tc s mess 1 oxttUBt*^* 2 <t 

[0138] MiBj»Ji«i*x»f!rie«if«iSnfflo«e3 

^LTJ:<, *fc#*%fc£oT«»fflX^£^E 
10 KL/"CJ:l>. Wittf, «S3aOJg«*. H8 (A) CD 
^VStK. B8 (B) O^^S/attincim 

Lft5ct#ttr5. #;*«fc»oT«»fflXttffl»ft 

©«a»Xtt«S3 a fciriiK X, «SMHXtt« 

iBDCiAC/DC, DCtRF/DC, AC/DC 
<!: R F/D C^EPJJDl/T, jfcttl/C 3 > h O-^Lt *> 
20 <fcl>. 

[ o 1 3 9 ] ztc. &mzw*i&m#Km&im#o» 

*3&fbS-t*£C£#*£. cft*l*±T£ft:£>tc> m& 

[0 140]mH RF/DC^W7X«SCVDft 
30 H9tc^rJ:5Cc, K«l OX 

5^1f-lr^^2(Dj5^CCl§fmfi^X«^^> (m«xU 
^7 h n>) 5>-^ 7- 1 0 0£KK-r&£J:l>o 
[0141] *«BB©1«KZ>— ^>». aVTXMSCV 

•r^o ±au^-<T^*HaitcvDttcc*$c»r, sa*t 
[0142] *«r a, i o ©«ncc««ac/^ «; 

so ft, ccoS14<b*^^^>H* ccJ:or*«affi©a« 
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[0143] *ftm<D*tm<D—0\Z, 'UTXteMCV 

D ± 
saecc*y^^* * y r *xatKJK»*^©*A*ttK:o 

[01441010 7^M@ 1 2 CCSVT #X*AJfc8ft*. 
glrtte-l£fi^UT^AT&4>©T&£o 5fc?\ 0 

i occ7sr^*AJB«K:oi>-ctti8-r*. mi or 

[0145] ^H^coy- h^;l^*»LTlSfll 

mirttcwKi o**au ■y-fe^^tctBa-r*. 

SfmS 1 a£«jfPStfri3ag££fi 1 W*»f5EE 

[0 146]*^ W«WR3t*ff3«r, *r 
1 5 0 SCCM«r)aBI«BlrtK:»A"r5. « 
ASn?c*m^X(Z>-as«. JfcW«*5K«fc4«^» 
KJfcte J: cWSBKSIfite <fc 0 r£1£< t*3S * > H * <fctt 
0, WfHilinccJ:D»*<fc<*«*ffi«caBtL,r, WK 

[0147] ±fE<Dct 5 fSM^g 1 
WftShtWttBt, */*VAX3*ttfE3li. Jill 
(OmMlX (7>*-75 0SCCMS» J t>'^7>l 

5sccm) *RS«**irtK:*A'ra. ^n-Scmn 

J**EEttT©iMMtBE (BP*. /<»5/*>©ttW«:J:0 
^^77 Xv$ft£WEWT. WitflkVKT. ttl 
OVfcLb) fct-fe^Zt^^t^-^? F3ai© 

RBecEparrs. cn«:<tot, j»ftB«{*5<o«i»js85J6 
£n*> 0 mesdnofta^. wki occaHtu *i 

[0148] -E-CD^, SI 1 ©JH*4^<D«A«rff±t' 

■era. m ©K»#*©»a»* BfSi»naaofc» 
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CC V »2(Dl^H/7^^»AStl^. CCD££, 
«5l***i5B«*HBlrtK:SIASnr(r>4. bfctfo 

[0 149] ±e©<fc5K:. r§ffib7K^-Y^>H* K<fc 
9 m i ©»w&j«sftfc»«*ffljw* y-^>^s*ifc 

gr, »2©lH*4;tfX (*SU5>1 5SCCMS^ 
y?A««B8R1^2 SCCM) £2gAT£„ ^n-|fc 
io mttBEaTOUME kV«T, ttl 0 

<fc CFIttlSlEW: <t 0 91 2 ©JB»4#x 6 JBSE $ tttcm^ 

n*. ftESftwan*. wri occsau iwfcf 

[0150] *2©JjR»4*f^Oa»A*fl l ±U 
^SSSlrt^6^2(Dm*4^ ; l:^*rao !S2 

n/cs«^ffi^^y-->^3n/dir, jssoiif**/ 

X (*yt/7> 1 5 SCCM) 3rzgA-r£o ^a-fifc^ 
Bte*EHT©iKM«ffi («*« 1 K VfilT. £fc 1 0 V 
JBLb) *1M8:/*2 tifTs^*? — ^9 F3 aiOIHCC 

o'lKasfo^c^ 0^3 <om$wxfr s n/cii * 
^ 0 MESMioia^ ««io«:hj^L/. #ys/y 

30 [0151] BUiaXfiilHIIiCC, *CDa»3<DJRf4^ 

<m#»a $ ttfcx&sBffi * y > ^ s nfca-c . 

ft4 01Ktt*/* 5 SCCMS^y^A 
«iSl-2SCCM) **At4. yP-»cmil*& 
«ffl£JlT©itt»«ff (WJLttl kVKT, »10V« 
±) ^t7"^2(i:^^t9 F3 atCOfflttW 

40 mm^^^^m4<om^tf^^^titcm^^ 

[ 0 1 5 2 ] CCDcfc ^ ^C, B10 (Cm"i"//^©a»A^ffi 
X\ IfLbCcXMtO^imtil^^ c 4OT» t 

50 




43 

[0 15 3] H 1 1 tern? <fc 5 CC % JMOKiSfi* 

«1 0*&AU 1Mz:/*2K:tt«TS. gfft 
XI a*»fPS*TfiU«Wlrt*Bf3eBE**"t««T 

*3R//^i5osccM*aaiK«irtK:*A-r4. « 

A3 ttfc**#x© ^*BStt5CCj:5Stt 

[0155] ±IB(D J: 5 8C. fiSJSKfi 1 l*9K:*SfW/X*i 
«#3*rCC>5tBB"C k #**AS3*ttf?S-l*> »1 
(7>^T5 OSCCMRM^Vl 

5SCCM) *SEWR«lrt«:*Ar&. ^p-ficmga 
tkmmuToamms. (fflx.tzi kvJWTs tti ova 

±) *tM2:/*2<fc#;*2x*T7 F3 aiOfigKlEP 

[0156] *<D«> « 1 ©J§W4**X©»A«:fM:U 
f 1-2SCCM) *s*AS*l4, &{b>y 3>Jg<D0 

tc»3©ia?4//x3&s»ASti. 'X^-em4<Dm&*fx& 
[0157] ±E^aiA*ffi«:*j^r % d>fc< 

<bfe#y^y3>K©jaaiitK:, rSttfb**-(*>H* 

[0 15 8] 3 iUtc^^c, ISMS^JS 
*»R^4»*©***^S^IH»*^OWA»»tc^ 

1 ftKSS 1 0 fettAU 1f"fe^* 2 Ki£g*r 
[0159]flt, #X»AK3*ttttS*-C, S 
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(DBMS' y-~>^*fT 5„ 

[0160] _hlH<D<fc 5 8C, J&Jggg 1 rtCC**#*# 

CMgCNW* (7>^75 0SCCMR^^V7> 1 
5SCCM) t«HtttA(C*Ar«. ^P-J&mH 
>fi«EaT©tti»BE (0M.IX1 kVHT. »1 0V« 
10 ±) ^1f'fey , ^2<fc^7^^i» l 7 — F3 a <fc©BB0CEP 
air*, cnocJroT. JftftBK»5©!»»»SJ£*5J:tf 

=f - ©saMoaH* , tn bs« i o ©fiKf gft $ n 

[0161] *<Dfft. »l©JRB4:tfX©«A*ffjtL 

Jj§0J4#* (*y*/7> 1 5 SCCMS^y -JAftRBt 
20 3R1-V2SCCM) WAStii. C©±9K1, *10 
JR»^©»A«**^K:«5l>S**ii«>CC, 

wim#z<Dm\m%&*fct$}n2& ; £>z tit**) > mm 
iBBiA(c» % mmm. Miioim^&W2a>jRH 

^tclt, »l©Wili/il2©IWia>W»#OTte 
#Sfl3n-ci>fti», i»*>«>£«*«K*©R. fi 
{bv y n >-®^ft-> y n > - BMt^ y 3 >©Rccr * 

Ci#t#4, ALU M0STFTWt*Kft4O 

•c. H6»R©M<b^ y 3 >ii<h ^> y n >m y 

30 ^'Ja>, 3MSHr>y 3>, W7 7 Xi/'j3>, Sft 
[0 16 2] ±E©<fc5«: v S14fbfc*-f*>H* *« 

B**£s-e, s«i ocoaffi*s«cc^y-i>ysn& 

40 ^> 0 

[0 16 3] ig^SMCJcECr, fiR^-r^StTKi^ft 

^^w^ift^stirwffiiSffl^fiiiso. -en-en 
omp^ox h i/^g< , iSd d dHo»k (»k^ y 3 > 
& BMb^y3>« % #«js/'J3>i») itsci*$ 
»cc % y-n»*ii#ys/y3>it*a 

50 CD®l^^»-ffi)»ft^«^^^n D nM^<*^^iS 
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[oi64] *xtc* a 1 3 ibmm i 5 cc^-r#*»A» 
stt, ssi oo^nn^y 

[0165] ^H^©y- h^';^?:lltfijcl 

SfSUR 1 a fcttffStf T^gES 1 ft£i?rlEJi 

2 a*ttffiS-£T k SSI 0*BfSfiK*"CSD*"i"S. 
[OlBBKlt. #X»AJR3*»fES*T, *r 
1 5 0 SCCM*JiHRS£*lrt!K:»A , i"4. » 
ASftfc***/***. ^#*NMHfft5 
Sl6«cj:0?Stt<b**-f*>H* SSiSffiKgiJ 

ssi o©*n^u-->y*tf 5. 

[0167] _blB£><fc 5 fc, JftMffK 1 rtCC*5R*fX# 
fltt34vCl»*mo. #X«AX3«ME3tt. SI 
©JECfttf* 5 0 SCCMM^^^7> 1 

bsccm) wc»ats. ^n-ftmia 

>fi«E«T©*«*EE (Wfcttl kV«T\ 

±) *1fH2^ , ^2i^^«i' , 7— F3 a iCDHtCEP 

f-OBU&KOWBltfi* mFlBSSl oowwg^i^n 
£ 0 MEKJOroMB*** WR1 OfcSBiU f 1^1 

[0 16 8] -ecoli -7X70- n> hcz-^-M£$»J 

spur, **^x<D#a&*(BK*fe«#±s*a. cfr 
tc J: 0 , f&MI£H l ft~etem l ©JiOfttf*©*^*** < 
ft £fc£>, SS 1 0 i-CMtS' »J =i >|g<D7f£JS3Ee#^ 
gift*). il©HOM^bo/c6, *10JR» 
#x©*A*#±l/"C. fiSBW«H*9*»6»l©«#4^ 

[0169] ^KSS 1 *6» 1 ©IIW#***HHS*l 
fee, n&*+ VT#XtU-C<D#&MX 1 5 o sec 

BWAbfcSKc* *2©IR»*^ (^-/^7>15SC 
CMStf^ 'J -5 A#»iB8R 1 - 2 S C CM) SrzgAT 
£ 0 ya-SWMB»«BE«T©a*«E <«*.«! k V 
JETF* aiOV£i±) fc*-fe^*2fc*X5/^"7-^9 
F3 aicDP^cEPtrf CtUCJ:-^ &MB8H*5© 
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REsn/ciKx*^ : * r --osiisao*ffl* $ . areas 1 o 
©flH^JBftsti*. «nasjr«o*EQ*«, ssi oicm 

CC J: OfiEBISa 1 rtTH» 2 ft 
4fc«>; SSI 0±-cM<t^U 3>K©^SEiiS3WSiI 
itt*. gMbS/yaVKWRRftWIWDotee* 8*2 ©IK 

[0171] j«gKBl*>6W2©l!R»^3W»fflS*i 
tch. SWt VTtfAt L/T©7k*#X 1 5 o sec 

j£3ftfcSSl 0©«B©*^K*^©# J H : tS«:!&£ 
U »Bi«i*<B«S-t**. **#*©**8t5£«fH« 
A 1/ JU3©JBtt*#* (*>>^>1 5 SCC 
M) £a»AT&. yn-ttTOtt*E«T©fctt*E 
<«*.«! kV«T* SUOVfcLb) «1f*^*2t# 
20 ^S/^^-^y F3 a<b©P*CCEP»n-r4. CtifCJ:-o 
5 ©«tf*«Kl£*J <fc JttfflEKtBCc <£ 9 IS 3 

iulBSSl OOflB^JBfilSti*. 85IB5J£«©*B 

tfi % sciotciGtu **w*«fcbT©#yi/U3> 

R©^j«#K«*®fcte^WJES*i*. 
[0 17 2] 7^7P-3>Fa-7-M*SI 

tc* 0 EHRgfi 1 rt"CB» 3 ©HR»#X©«^W< ft 
^>fca?). SSI 0±r^^«©J6fiSiiK**aitt 
30 fiftI0MWt>^/c6, »3©JH*4**x©» 
A^MLt, SW»«lrt^6»3©JH»^Xft»ffl 

[0173] fiUB6«l*6»3©JBH^3W»HlS*i 
/c6, VTffXL L>X<D7kM*fX 1 5 0 SCC 

M*»AU iSHSft**-f*>H* tc<J:^; ^3CD»J!i 

s^y)Af^i-2sccM) *iAn. y 

40 a -SditelEyT^ISlE (mtf 1 kV«T. 
^1 0VJU±) ^-fe^*^2<b^7^->^ l 7-^^ F3 a 
^©HCcEPftir*. cn^c^oT. IIMMtt5©fffcAffi 

fcWi+^^OSJCaoJIfflaW^ mTlBSS 1 0 cDfflG^ 
tgfS]$n€> 0 WEKJSW©JBffl*$. SSI OkiiiJ^b. 
^{t^ ! ;=3>M<D^^SSl 0©aHtc4at»rBIJ&S 

[0l7 4]fOft» 7X7n-a>hu-7-M^] 
Sit, **#^©fltt&*(S««fett#±S-&&. Cti 
so (c<k OdMSBE 1 rtrt*»4©JW4*^©tte* s *< ft 
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*#fffiT5c 

[0175] COJ;^, 01 3tc^T^©*A^ffi 

T\ SKI 0±«:]g a D aSCD4^*Ii*5i:^JSM^^ 

letter, ^3tfx©»A«BK*fcB#±l/llIl»*^ 
igK£iS< uri^o-c. SSi o^oj»WBflS*«a 
r?T5c<fc#r#, fWltt*rti±3*«ciOTri8ta: 

5c 

[0176] JJMC, M 1 4 *C5*T «fe 5 tC, ^CT&tS& 1 
tt#**ii«or»AU JS»*ff5«^«:-^rBMl| 

wcstu o*»au iMz:7*2K:»fflrr4. 

r , »»» 1 a £ttflp $ tfr fiSIKSgE 1 rt *Bt5EBE* * 
[0177]*bt, #*»A»3*ttf?S-er. *r 

i 5osccM%fiJW««irt«:#A-rs. m 

lit, Sfil ocdSI®* t;-~>y£fT ^ 0 

[0178] ±IBCD<t 9 tC, ISISSS 1 rttC**#*# 

(T>^75 0 SCCMR^/*/7> 1 
5SCCM) *«BBS«lrt«:»A"r&. ^n-fifeHPi 
jfetE«TOliS^E kVOT, ttl OVJM 

±) *f-fe^2i^5/t7-^? F3 a tOPJHCEP 
JOT 4. C^C<fcot, SftfcB&i* 5 <D*&#»El2*<fc If 

^-©KlSWDStHrt*. fufBSffi 1 0 ©M^JBfil sn 

5 a MesjmaMB*s. ski otcaau wbt/y 

[0179] -toa, 7^7P-3> 

tccfc o i rtr w» i o«»#xoti^* J *< a 
5/c&>, s& i o ±ra<t^ y ^ ^BcwBfisas/fflSiS 

[oi80] *wr ra. sr i coji»//x(DSpaa, m* 

5 SCCMS^'^AtTOf 1-2SCCM) 
A$ft5c n«CC»2C!>J!Kt4^©»»«tt. r^^rg^ 
-rttCmSOWMtfX (*^^>^15SCGM)# 
^A^n, ^t>r»4©JW4^ (*^>15SC 
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CMR^'^^MSf 1-2 SCCM) tfWASti 
5« co«t9«:igj»-cflm-r*fe». iOKSMI 

[0181] ttte, ±lB^'x^A^ffi«:*jC^T, sl>tt< 

&c<fc4Sffi*y-->y*fT5C&0Cj:O, flffCCiSA 
Rtt#y^y=»>il*»4Ci*JmBittp. #T§r& 

[0182] s HI 5oc^-r^^cc. 4g£}&£Bt 
4^J^4ii^O**^XR^f4^^©#A^ffiOCO 
i»rBW3"r5. £-T. ^FH^cd^- h^^tlurSS 

5c #c>r, Sfsrau a*»ffSi±t:RHRSsairt*Bf 

-^2a^ms«i 0£f^SJg£TSn$rr 
5c 

■ [0 183]"*l/tr 4 #*»A*3*ttft3*r % *r 
TkSRtfXl 5 0SCCM*fiSHS6Klrt«:z»Ar4 o * 

20 «fcDtSttft*SR-f*>H* <fctt*K SSI OCD^B^cifl 

[0184] _bSB© J: 9 St* fSMSIH 1 rtfc*3R:tf 

0DJ1»^^ (7>^7 5 OSCCMM^^^^V 1 

5SCCM) *s»*«irtcc*A-r4. ^p-stm^ 

WtBEHT©«*WfflE kV«T. ttl 0VJ« 

±) fclMs^Z&jtf*^*?---^* F3 a iONB&CBl 

jjo-r^c encctor, ift^ttscD^^sjSfecfco' 

30 =P-©SJC6«©IBHI^. WSESK 1 0 OM'sffift S ti 
5. MESlCBOflffiB«s k *«10tt:HiiU f lOl 

[0 18 5]*©8' % 7^7a-a> 

ocj: i i ©ia*4^^o«^*«ie< 

SIS 1 0±"C«t©*«itt*Waitt4. S 

40 *T5c 

[0186] *^0rtJ. m 1 ©/SS//X*s^CC»US 
n5f?0C. ^2©Jl^^fX (^/^7>15SCCMR 
(^sy^AWRWRl -2 SCCM) asSASft* ^ 
*$EnflPS4i5. COct^tc. W 1 OJRft^X^A** 
fftJ5r«:«^S-e-4i:i*>CC % »2©ISf4^<3W»A««: 

n>J«<t, ||{tS/y=a>iltO*W3&S9!«K:»«StlT 
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n > - mentis y a > -mtf y * ><omc ?z>ct& 

CCM) . *2©BDS*XtB!D»4©IBt»^ (*-> 
5 SCCMR^V'5Af«l-2 SCC 
M) *»AU «»*Httni/TilttBI*fi£R"r*- 
H*«M«*«:j:08IIBT*ci'kJ:»3. MHO* hu 

[0187] ttfc, ±E#x*A#ffi«:*a>-c. 4>fr < 
[0188] ±lB<Ocfc 9 «C % ifilO fOMtUfcE 

[0 18 9] flaW*W«:fSttifc**^^>H* 

mcjm-rzmic, h* ccse>-r«Hi 

* © > y 3 > bw- <b mnKxm\t*m a * > h * 
[ o 1 9 o ] m 1 6 ±K#*«A*"5jft6K:"«* 

^0Stt&iB/P6, #»^^3cac)f|lll^3d6 
[ 0 1 9 1 ] HI 6 {CSt^«ft»3Ttt, 

7U-a> (MFC) M^lTSi^Il 
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f)\ K£SfM£ft£#\ tf^WfcftSSftSiSOcfil 

asti-ci**. ^sstttf*. Mx. «^ y ^ a^i^o 

[0192] &*5. ±KliM©»fi*iBfc£fi^4L' 

[0 1 9 3 ] oiO, JJBllJSWrtt* l-2 0PaCD 
^KOTSl 0Pa(D^E^S5£Snt:i^o 

6?£l>#*EE ( 1 0-^2 0 Pa)"{cSEHT*Ci«:"J:^ 
TiU jfeSMT £ C <b # njffi i tt * . 
[0194] C©i^, *«»^0«*lt*tt— 36«C 

tl PaifltL, (1-^2 S CCM) , tK 

(1 5-2 OS CCM) £LT*y* v jfc*a>e># 
20 ^ElOPaWlil/, *y^> (1 5-2 0 SCC 
M) . *Jg*/X (5 0-1 0 0SCCM) i-TS. <fcl> 

2rc»JRSft> *©aU»f£3IK:j:or*2»#BI<Di*3»^ 

[0196] W^tfr^^T^^^^SRiLta 
-Si :.HI4il»cn«:fifi3 0 8 n m©X e C U 

ws&mzi o e cm' 1 tc^racD-c, ea® (100 

ASK) T«gWR3*iJ»CC^|ftSn*. co^tse^&c^ 
X»WSP*sWBWtci»iaK:tt5/t2fE>CCa-S i : HMti 

«* o^ffi^i^ r£14{ b 3 ft £ o 
[0197] *«rfflc>sia*^^u- i tf-*4 0 

T».' 1f-tt**si 0 0 — 4 00 nm, ^ffl® 

H«1 5 0— 3 5 0nm. /^U^lOOnsecH 
T<Dt>CD, flrttfi^^CU 1 0— 5 0 n s e cWl*P 2 0 n s 

so e'c©*>©*fflt»5. ^xoe-^saa, 1 
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0 6 W/cm 2 tli-10 8 W/cm 2 KTF£U 
-:c>* ( 1H0^VI/X<DX*;U=F--) 1 J /cm 2 
fcTF\ ^K«50-5 00mJ/cm 2 JWT. ^f* 
mitCte. 200-300mJ/cm 2 it^o tt*5» * 
{?j-C«x+t/vlx-tf-T^-^M:S (ELA) 

[0 19 8] */c, U~1f~tT~Aj£K<fcl/ 
T\ 9-f>tf-A (0fl*.tf, 27 5X0. 3-0. 4m 
m 2 ) CDfc<D*fflt^o ft*. X»JTtT-A 
1 0 0X 1 0 0 mm 2 ) <DU-tf- t-A»tK<Dfc©* 

giitt^o cojc^tc. ^urxtticvDSf 
si o*»*wjacc-r*cttt<flsai (X» ktt^ 

[0 1901**5, U-ir-T--JWIBlH\ SSI 0 
SKI 0*»AI/C*t 5. tf-T--^«Hl«. * 

cr>^ * k is y a > B# g a L/ r i R am u - if - r ~ 
r ^ tf-T--^oc±s#ys/y3>tSft<fc«:XA 

& e fr*>\ ^VTXltlCVDU, RotsaflBft*. r 

sass^ 'j3>rw r ^/awsat/ y a 

# y V y n >^(DC^*rn^W: i> n > h ct^ 
[0201] £6&c, "^>tt. 3 

mum ± <t cd^® s tc \zmm*7m5&T 
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^TxMCVDggftlSl 0±tc|fiiUl. 

CCD*mmT--^^-^>^*3 lft*. 0 0 

10 U M1X10 2 P a«l 1 x l 0 6 P a«T<Z>fi«] 

msmpJLTo*MM*^t*mm§&t u 1 o#jsll2 o 
[0202] wt, c<D*«R»r^.-^waa*tT5S6« 

cor, COSte. -#miLT~-fr* + >><3 IftiCs £ 
«1 0*siBKSti4*-te^*3 2*SEasn*. CO* 
fe:7»3 2tct2. t-*-3 2 b*«»6*i. iMs:/* 
3 2 1 0 *Brffi©iWCcftl*fcT S c ±# 

20 r#£<£5K&£;h,Tt,>£o 

[0 20 3] C <D*mMT^-** + >'< 3 1CC», Sf 
fU£3 1 a#Ktt6*i. cn#»»*a <B5H*T) 

3 4^W6n^. 

[0204]-^ *IS7^-JUft W<3 lOW 

*©iRsa53 5*^afifi«3 6*sKwe>n, jr 

SSB3 5^ ^;l/^V2*5<ta f V3^R^6n/ca^« 
3 7tCj:or«^$n^o ^^c, tty7*^«ft3 
30 nS^f y7^«»f3 7^ ;^^V4tALt± 
^C0iS*SW3 7 <DW?V 2*5J:C^V 3 tCDIBtcJBes 
ifttc^*;i/^v 5 urtia«.3 6 fo<D7k<b$m 

3 7 V 3 ^1/^*1^7^^^+ 3 

m^c*^a^^A*r^cfc ; 5u:if^b"c\^^, ^«s* 

P-7-^lt^MS3 3^e>*^T^-^^ 

[0 20 5] CCDJc^&cLr. -?*lKX^fl[K:Sf»L^: 
40 7mMT~-)l>* + >'*3 ICC, Witf/^yV4*J: 
^V5*H0fcWBr. /^^V2*5ctCfV3*HW* 

©HHHB«:J:^'Cff*W-3 4-C*-*-Ltt*S6. * 

ia7--^t>^3 i tcnmm\tc£-yxmjE&& 

*)&is 0 ^b"C % C(DiS^7j<^T--^^ + >^3 1 
H^U&C»*5. C©^SlT^-^^^>^3 1 

50 W^i^^J;^, *Ab/c*«SaiK:»r 
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[0 206] ±B*3K»T ^-J«ISI?:ffl^t*l 

3 l ft<DV°b7Z3 2±teie^r&o 7k^MT^-;V^ 
^>^'3 irt*]fX^aK:g^L/c^, ^;U:/V2fc<fc 
OT3. V 5*mW* 6. 5X10 3 Pa(D*MSl£2l 
AU-CSSSK2 0 0~3 0 0°Cr, 3 0-6 0#<Dfln 10 

[0207] ccDcfc^oc, *^mr^-^s^^f^c 

ft, ^ffijg#ft±U ffiSSM1Kt#^£ft£o frfc, 
[0 20 8] £tc, 7mMT~-)l&7 5tc&<D7mM 

[0 20 9] £/c> ^17t^$ 
*^JnT^->>HS. 7K^MT^->'l'^-r>^'3 1 

[0210] $ 6cc, c^^M^flal^^^c^OTlc 

[0211] £/c, TK^ig^^-ti^^XiLr, m 

[0 2 12] CCD^, <^CD#K£1 . 3x 1 0 2 Pa 
fclfcl. 0X1 0 5 Pa«T£7T£kCDT'£>£ c 1. 3 
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xio 2 Paaii-r^, mm<<c£2>t&Mm<Dmm 

ftWl&miC\Z. 1 . 3 x 1 0 2 P alU±&>J&WV $> *) . 

3^£>{£l £ o T I SP#fcif£&#* D £ C 
<t£^aJfl&£D&kQT'&£# s 1. 0X10 5 P 
a«T (*^ME<bPII^^«T) r«-ecD^l^/h$ 
K 0X10 5 PaWTit^O 

^^ciu^ *^m^»a^i. 3X10 

2 Pa«T<D^r«lE^€:^<T^C<hCcj:Or^-- 
[0213] *^©*»Ar^-;l/fflaiCcJ:^TBclt 

3ftS¥»#«\ ^»;3>tciRe>*is*>o , c«*<y^ 

SJS^ 6 0 0 •CfetT-CJ&fiS $ ft fcf y ^ >«; 2 

j§fl!^Ctel>T SOG(Si 1 icon on gla 
s s) *ccJ:*«W**r4^W*«*f»*»^«: 
30 fclitWW^Ci^tt^o rfttofe, Cft6£» 

ttOSSfbMiftfensc&^ftS^ cft6«H6«:<fc 

[02 14] V-^, hv^y-h. FWXDSmffi 

^7X7ggrt«A1-^o 77X7gifl%10Pa 
-S^HPaCDBE^il/. SSI 0 t iOPJICClft 

mJE«lkV«±, #5C»kV-Sl0kV, MX.I21 
*5j:0«*O*«, 7^*>©5-l 0*:)l>tt,%W&£ 



C29) 
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[0215]^, *flTCtt. 1*104^X^1/ 

0. 5-1. OPaiTS.iAtS^il/ttt, T 10 

[0216] cne>©^7X-7^'j-r.>^^A- 
/cmso^a^otbb fw>^ &imjs?N i 20 

[0217] «c*5. *wc«. SSI 0±^<D¥W«I 

[ 0 2 1 8 ] H 1 8 KSWKSSS 1 SS 1 0 £X 
ffi«airt*c*A-r*HiAOPil/roa - F - 

-f-7i-JH4 4il:, *IM7^-^f4 5 <b, «: 
fiffltU D-K'B^i41, U— lf-7^-^14 40 

n. ss i o^MKiWAsnsiHtctt. -ic©*'< 
!/->> 3 >i4 2£>g*^£cfc^Kiftj£2*a& e 
[ 0 2 1 9 ] H 1 8 tcs^-r Jt2ESS*fflC>-C*»#»* 

2. J3MM4 3. U-f-7^-^i4 4 1 ^.^7^ 
-;U£4 5rt*»r£E#Ktt££rSE»U 

[0220] o-F - ?3?4 1 ©HBTfflJOPSrH 50 
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IT, SSI 0*a-F • o^S4 1 rttczIA-r*. * 
<Df&. C©P%H»» D— F • O v *S4 1 £f?T>£EE;fr 
cca-strSfJR-r*. n- F • a?»£4 iiWWJBE 
jltta-ytch. a-F-0^!4 1i^U-^a> 
*4 2 4©IB©W*RIW* Ifil0«:WU->3>I 
4 2^1«. 

[0 22 1 ]^<Dm, P-F*0^l4 1t^U- 
>> 3 >S4 2£<2fiac>P£H£>, ^U->g>S4 2 
ifiS;MM4 3 ±<DIH<DP*Htt* SS 1 0 ^:J5®StC^ 
lL/t-feA'U-i/ a >l4 2 <tj£Jgi?4 3 iOP^CDP*: 
H«><5. ^1114 3^ *^(DAV7XMiCVDf 
«cJ:*K SSI 0±Cc4s«*Hl*JJ:CXItt»K. *W-C&i 

mtho *:<£>'ik. t^l/-^3>14 2iffili4 3i 
OP^CDPi. t^'l/-^ a >S4 2 t U-f -7^-^ 
£4 4&<DIB©P*«W. SSI 0*U-1f-r--iU 

[0 22 2] tAU-^a >f 4 2 i U-f -7^-^ 

mi 4 ±<Drn<Dm*m&. intern* i* -if 

lyr-fe^U— >3>£4 2<tfiS£K£4 3<i:(DPaOP<!:. -fe 
U-i^ a >M 4 2 <!: U— • *f-T --;UM4 4 iOP^CD 

[0 22 3] bZ/M4 2 tJSMM4 3 £<Df% 

(DP£BJa?>*o J&MM4 3T\ ;W7XIHICVD«K: 
J: 9 . SS 1 0 ±CC»«B. *«T?ttKffct/ U a >M£ 

J&K^4 3 iCDP^CDPi, ^U->3>l4 2i*I 
»7--JH4 5 fc©BOP*IIW» SSlO^rTK^m 
y^-;U^4 5 tC&3frf&. 

[0 2 2 4] -fe/SU-S/a >i?4 2 iTk^JlT^-^M 
4 5 i<DMC5P*Hl8S). J&fiESnfeB**SK«T^-^ 

^ 3 >£4 2i*^ar^-;H14 5i<DH©P<!:. -fe 
>s >^4 2 <hP- F • a ? £H4 1 £<Dffl<DW 

t&mv* ssi o*n-F • a vtfm.4 1 eclair 

■feA'U-i/3>l4 2 <bO— F • P** £i[4 1 L<D 
PJI©PS:H», D-F • 0***4 lrt**WECCR 

r. 

[0 22 5] a— F • o ? ^S4 1 FW^SUEKRo/c 
6, a— F • a y ?M4 1 (D^ffiTJffJcDP^ia^, SS 

[0 2 2 6] HI 8 KtS-T Jt^gStts ^V7^»iiC 
VD. »W7^«HCVD, 'WTX*ECV 
D, ^>fT^»IECVDCDC»-rn(D*ffiK:J:0*a(#IBI 
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[ o 2 2 7 1 *«ir--->uxa*m>air*«A 
KB, mi 9ic7prrxaBBm*rfr**. ±raai 

->u»l. ^#^fli<ti^<i«:, &cvd&cJ:£x*I£ 

tT^Ci^-Ct^o H 1 9 tC7n-rXffiSS»» o-F- 

S4 5*«*ttt»jS*»S. SI 8KaWJlffi8«tPI 
^;H4 4 ©Kt> 0 tCTkMSlT ^;H4 5^4 

[0 22 8] £/c, 02 0&C^TX£§2ite, D-F • 

it£4 6&» feiuu&as4 7&» tf-r^-^fi 

tt % ^RAK^IU»S4 Btffl^ IfilKR 

VD&c<J: &XgCC J: 0 v *aHftR©SMS:?f 5 C <fc#-C 
#-5>o ft** 02 OOCtjVTX^SW:* U-1f-T~- 
;l^4 4 CDttfc 0 «:*Mr^-^S4 5 *Rtt&£ 9 
JCUrfeJ:^. U-if-r^-JVi4 4(!:*ia 

[0 22 9] c<D£9K:L-c, SSI 0±6C4M<DlUi 

£k(D-C£>£ 0 02 lK:fct>T> aoWBfiRSSBSOffi© 

[0 23 0]i2Ut 7Jl/** + >/<*«*.fcCVD 
ni^f8&kS.S<OWmmxto2>. >^ 

(A, B, C) £*7"fe? hXr-^aVCSi, 
(A. B. C) F<rt\ t-fe^2i. 
[0 23 1 1 121 tC^$n^>v;l/5 L ^i->^*"C«, ^ 

^r^ftwicvDccjco, mmussi<D*'iici,xmLS 

stowbs' y =i >», * y f y h&hmjb 
<E«wb-> y ^ >na^{tv y =3 >mz&i&-?z>Mit^ 
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t^-CBMI-r*. 5fe"T, *^*>^ (A. B. C) rtfrcfc 

i>-c, *+yr^ii/TO***«l&LllWi«lf*«Bf 

5£®»K (Wttf 1 7 00-1 800-C) IC1M®iLXX 

£br*>^7>tcT>*-T*fi^Lfc*>®**A 
U ^n-Sc^H^mE«TOS8£mH (m«lkV 

err, si ovfeLb) *EP»nu-c, s«i o±tc^fSJS 
momtis y 3 j&flt-r 4 . io^Bft 

(DSismff («it«i kvj^r, si ovj«±) zwm 

BE (mtflkVHT, RlOVfiLt) SrEPflDLT, S 

si o±(c»fSiw»©#y^y =j 

CIUK>IMbS/ya>lK)MtL. i&KccjscrttKi 
otA^^ LBfrje«»©»b5/y 3>«**j* 

20 

[0 23 2] te*$, m 1 0 7bS0 1 2 &C^T#X^A» 
jRjfcSBBU **yT^iL"CO**»X*jS>EiW« 

lrtK— easier WArsw^r. vw?t>^ 

*ffiffl*r^i*«. ifilO?:g«:ffiS<b*^t>H 
+ >/^»ttS-e:4Klcc. 1 0^{5tci5^:br^< 
[0 233] 0 1 M03^/di^2 1 

[0 2 3 4] /^-frxiiaSECVDKRil/'r. F0x«. 

7x»aicvD«*»^ci3&irs4. #^«tcat 
&cie^$n, if-fe^^i^fia&BJioiatcaijEpanpi 

[0 23 5 ] *^EaU/cRffit^<Dif-fe^d? 

>^-^m) ©cvDia*ffli»scit>-c*5. m» 

50 [0 2 3 6 ] ttc, y-te-?*£L,X<DfV>#<D9m* 
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/cttrtflBOcSfi (*0i~C\ZV*^) Zu-fjl/tfLtc 
Zs*J>#M C^WUSL F7AI) OCVDgf^ 
^Cifctt^ S/'J>jfa. SffiJMML 

[0237] *fc. Kffi«atK(D"9-H2^^*fflC»fctt» 
c<Z>tf*k^*te, IGttOStWfr^ Klffi««£KK: 

EP^tt«c*«3*i*. 20 

[0 2 3 8] ^©^CCBfSSKIit^^CVDK 
StfERSti*** h»)*-;H;UTXMCVDS 

sat l/co, ifi^f^t^Ft^^a*^? h^oif 

[0 2 3 9] ±JfiLte^^T^jlWCVD©«BI»flBR 
Wc<fcfttf, ^fc^^^ ffifi^'Ja^ T*;U 30 

ya>y;i/7i^A, SHbWfg, fb^¥^i* (#y 
¥zifl3gK, ■ws/ ^fm^ 

7^ (PSG) , jKo>^i;^r-h^^X (BSG) , 
#a>V >->y^r- htf^X (BPSG) 3?) 

^r r >, mtrzy, mftzzsZM mtr)\s^~*? 
;k mit*v7T>m) , &mmm (^m^viM f, 

[0 240]^lt k JilBS^C V D ©WK^fiSSSBT 
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[0 24 1 ] 1. S iOflWKtt. SiH 4< SiHC 
la . S i H 2 C 1 2 . SiCU, S i H B 

[0 24 2] 2. S i 0 2 ©JSaBKctt. S i H* , Si 
HCU , SiH 2 Cl z , SiCU, SiBr 4 , 

5 i I 4 % SiF* , Si (OC 2 H 4 )i, Si (O 
C 2 H B ) 4 , (C 2 H 6 )Si (OC 2 H 5 ) a , C 
b Hi 1 Si (OC 2 He ) s , C B H s Si (OC 2 
H» ) 3 , (CHs ) 2 S i (OC 2 Ha ) 2 RZ? 
O2 , NO, N 2 O, N0 2 , C0 2 +H 2 , H 2 O* 

[0243] 3. BPSG, BSG. PSG, AsSG 
©ESWCtt, ±f&2 <Dtm*t* (S i H* , S i HC 1 
2 , SiH 2 Cl 2 , SiCU, S i B r 4 , Sil 
4 , S i F 4 , Si (OC 2 H 4 )i, Si (OC 2 H 

6 ) 4 , (C 2 H 6 ) S i (OC 2 H 5 ) 3 v C B H 

1 ! S i (OC 2 H 6 ) 3 , Ce H B S i (OC 

2 H 6 ) 3 , (CH 3 ) 2 S i (OC 2 H 3 ) 2 RtfO 
2 , NO, N 2 O, NO z , CO z +H 2 , H 2 O) 
CC, PH 3 , B 2 He , A s H a , PO (OC 

H 3 ) 3 , B (OCHa ) a , B (OCa H 7 ) a mo 

[0 244] 4. SiNx CDJSMfcte, S i H 4 , Si 
H 8 , SiHCla, SiHCl 2 , SiHaCl, S 

1 C 1 4 , S i Br* agOCNH a % N 2 H 4 , N 2 £ig 

[0 24 5 ] 5. S i Ox N Y <DJ#MtCtt, ±IB2, 4 
£HWS*4:tf;**flH>*. -T^cCt)^, S i H 4 , S i H 
Cl 2 , SiH 2 Cl 2 , SiCU, S i B r 4 , S 
iU, SiF 4 , Si (OC 2 H 4 ) 4 , Si (OC 

2 H B ) * , (C 2 H 5 ) Si (OC 2 H 5 ) 3 , C 5 
Hi , S i (OC 2 H 5 ) a , C e Hb S i (OC2 H 
b ) a , (CHa ) 2 Si (OC2 Ha ) 2 &^0 2 , 

NO, N 2 O, N0 2 , CO2 +H 2 , H 2 CXD&WM 
S i H4 , S i He , S i HC 1 a , S i HC 1 
2 , SiHaCl, SiCU, SiBr 4 ?&CN 

Ha , n 2 h 4 , n 2 zm&otcm&tfxzm^zct 

[0246] 6 . A 1 (OfSMtCU. A 1 C 1 a , A 1 
(CHa ) a (TMA) , Al (Ca Hb ) 3 (TE 

a), ai (oc 3 h 7 ) 3 m^cim^ ft 

[02471 7. AUOi-x ©eURfctt, ±IB6 0 
WMrt* (A 1 C U , A 1 (CHa ) a (TMA) , 
A 1 (C 2 Hb ) 3 (TEA) , A 1 (OC 
a H 7 ) 3 > C0 2 +H 2 , O z , H 2 OZmx-tc 

[0 24 8] 8. In 2 0 3 I n (C 
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H 3 ) 3 (TMI), In(C 2 Hs>3 (TEDS 

• t>*0 2 , H 2 o, co 2 *mz.tcm&*fx%:fQ^2>zt 
[0249] 9 . &M&&m<Dmmic\ t z. mz&7 vit 

oCl 6 ,WCle, TaCls, TiCl 4 . ZrC 
U <OWmtfX. WWb^OJdUWcttTa (OCi H 
B ) 6 , (PtCli)i (CO) 3 , W (CO) i , 

*. mo (co) e <Dwm*fzzm^z>c±&-c£2>o 10 

[0 25 0] 10. S^yiM KGHSHfrCte* ±IB9(DJE 
¥4#* {7^{fc«JOfiSEBIK:ttMoFe . WH B <OfWMtf 
X, M^Kc^MoC Is „ WCIb » TaCl 
b % T i C 1 4 > Z r C 1 4 cWRfW** mmt&fo<D 

jsmwzTsi (oc 2 h 5 ) 6 , (Ptcii)t (c 

O) a % W (CO) b , Mo (CO) « (DJfmtfX) K 
S i H« , S i He 90^7>^^fiAlfcfe^ 

[0 25 1 ] 11. T i N©RERCC», T i C 1 4 + N 
2 ( + NH 3 ) ©M&tfX, T i ONO^ItCti, T i 20 
Cl 4 +N 2 ( + NH 8 ) tCO z v N 2 0*flD*.ftJM* 

[0 2 5 2] 12. CuOJ&MKtf:. ^*W)l*UT 
-fe^JVT-fe h*>f h»Cu (HFA) 2 RtfC (HF 
- A) 2 + H 2 O, *U-Mfc£»©tm (Cu (DP 
M) 2 , Cu (Ac Ac) 2 , Cu (FOD) 2 , Cu 

(PPM) 2 , Cu (HFA) TMVS) 

[0253] 13. Al-Si, Al-Si -Cu« 

brc»* ±m6<omwx <a 1 c 1 ■ . a 1 (c 30 

H 3 ) 3 (TMA) . Al (C 2 H fi ) s (TEA) % 
A 1 (OC 3 H 7 ) a ) K10i»^ (S i H 4 , S 
i HC 1 3 . S i H 2 C 1 2 , S i C 1 * , :S i He ) 
RtM 2 CDJFJ4#X (^t*7WPn*mF* 
-FSCu (HFA) 2 RO'C (HFA) 2 + H 2 O, 
*U~Mb£»©ttt* (Cu (DPM) 2 . Cu (Ac 
Ac) 2 ,Cu(FOD) 2 .Cu (PPM) 2 , Cu 

(hfa) tmvs) m) *mx.tct><D*m&tfxtL 

[0 25 4] -tor. JJB©»»»l£«KK:tel,>r, ± 
SBl/fc««»^x*aSflH,»*ci«:J:-Dr, 5/'Ja> 

>?)\,^=- j*mm#mm. ts y n>- ~ $ a^ss 
<t^«^K**«. ft&wm#am 

[USSgffl, Wb* 4 flMb*^*¥**Jll 

stages, mgkmmmw, wts/asffix u^huiH 

P) 7^-Jl/Fx5r>3>f ^7*l/>f (FE 

D) HE, ^'Jv-S^I, «*y-f*-F«* 50 
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CCD-fe>tf£ia. MOS-te>U*«> ^stm^ 

[0 2 5 5] ^JC, «ft«CCJ:0WR^JSfiL. 
*»Sfr*#ffi«:o<,>r, A*W«cSI««l«:*-^c»r« 

[0 25 6] (*»flWB»«l) 

y > y ^ >cmo s t f T»j£<Dia60i*5* 

[025 7] ##!r«* ;WT*»8CVDK:<fcD»« 

corft<, iWSK/wr^jWdtcvD. ^vtxmbec 
vd. ^-f rxfitfficvDfe^wccjaffl-sitBr**. 

[0 25 8) 1^10 (Dtfmt* T F T^fiSfiSrCDS 

u/cti^v ^y^yrivK-we^KJBfiEastc^wss 
200-400 xsKoJtt^ffiaicjiss $ 

500x600mm(D^$t 4 0. 5-1. 1 

[0 2 5 9 ] TFTMlS^t, 
#600-1000 •Cm&<Dbb%t&)MU£ &Si8^«, 

£ 0 iitt^7Xifiit iii5-30cm 

CD7v#^r, 7 0 0-8 0 0 vmmZ£2tl2>. &tc. 

77^ <*y:75) 3WI5flSS*i*. 
[0 2 6 0] ^tC, Slli-*1 3Ig*644h7 
^y- h y ^ y 3 >C MO S T F TOfPRIgCCO 

ivcBMrr*. sr. suit, s^>y^+>^ 

6 tj: j W r * NME C V D WS. r ^> 2> fiSJi 1 tc S 
tgl O^r^gL, SftUfil a*«lf^S-SrfiHBI»Klrt 

a^«lff§-&rSffil OSr39fS»S 

(2 0 0'cig) itflit^o ^c^r. RKJSSlgirt 
tc^^yr^x<bLr<D7k^x5 0-i oosccm 
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©i^^ti^t*** 8 0-90 *;H£%^frfc<E> 

*>h* ifto. *«i-o<D«ffi®*<;-->y* s sts 

tfXEftteO. 1-1. OPaflg. *«TttO. 5P 
Ml l^r^^T^o *MX5 0-1 OOSCCM^ft 

fe»ft?i>*aitt«irttc. */j/»>i-2osc 

CM&C7>^75-5 0 SCCM*8^UfcJBt*4#X 

aikveir, ttiovjm±> tn^2i#^t 

7— F3a±©IHKEPftrrS. (SlgSSBlrt-Ctt* 

sua $ nfc &mmtw 5 *^ ir % i«io <d-£ 

"C«, Ht^U3>ll 1*55 0 — 2 00 (nm) B& 

jssft*,, c<D<h#, aa»Mirtr©iHt*^o«^ 

^>M1 l**a-CSSill/r*>ftt». fiSJRKB 

irt^cDT>^-rfcJ:a : V7>co«*s^:ff±*r^o 
[0262] ±$zGmmm<Dmtf y >« 1 1 s 

[0263] ^ccc. »3iit«, ummmomtisv 

^5 0-1 0 0 SCCM^iAf^ J&Jg^ 

TOiSStflE (Wtttl kVfiTF. ftl OVJSLh) ft* 
*K1 0±fc««J^®BMbvy:a>«l 2*fi;B! 

■r^o BMt^y3>«i2tt, 50-100 

(nm) WJBflESiiS. EEKSSg 1 F*3*C<DI1 

iftv'j3>u 2**arsaib-c«>ftir* Q jsjs 
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[0 26 4] £6>tC, »4XST«\ &Vf.Va>titl 

y v y a >«*«eicc»* c ±*nijtt£ tt o , 

[0 2 6 5] yt"J 3 CCtt % 

S3Ig"C, **#**(£«3-tfft:»^tt\ fiEIS^l 
10 +t'J7^tL/t©*^50-1 00SC 

CM**AtS. C<Di*fiHB««lrtK:tt, * 

yi/7>^l-2 0 SCCMtfttttStTCO*. 

1 0VW±) W^2t^'>t9 — F3 a<b 
©HtcHJtffr*. ziAStifttfXtt, ftNMtt5&>ts 

sffii o±«:#y^y =«>isi 3**jasr*. 

©#"JS/y 31*. 40—60 (nm) JIUCJBJjS 

[0 2 6 6] C<D<t#. IsC. JKtttfXO!/? 

20 >S*'X <*-/f^> (S i H 4 ) Xtft»^> (S i 
z He ) X«b ^>7> (S i 3 H 8 ) *) CC V NMCD 
y>XttC>JRX»T>^*>»*a«iSALfc»). Xte 

s^fcG%* * y r auto* y > y >r* JBfltr ^ci 

tfT**. NSS{b<E>t§£te, (P 
H 3 ) . T^>> (AsH 3 ) , X^fcT> (SbH 3 ) 

#syBsn % p®.it<Dm&\*> (b. 

He >#SUB3ft4. COit, RJWSaH rtTOJR** 

ttfluts-e. #y vy3>mi 3*wstrRjyRurfefi 
[0 2 6 7 ] #y^ya>«i 3*#ttLfc«. 

y a > a * > * f - 1* > y s tc « y n > >r ^* > a a 
lt^vv , j3>^7^77X{tlt:fe<J;^c ceo**: 
^tcr-2)C(!:^:<fcD, ISJlJSSfi©S/- F («) 

-Office ct s ^ b«s»K a ^> o 

[0 26 8] #UV'J3»1 3 3&JJBfiEStl/c6. RH- 

^t?^aibT, *t«;7^osiA*ff±i'S. 

Rb, *«l 0*^-YTXftBRCVDRHRKK* a 6W[«) 
7--^ffiItS. i+S/-7l/-f-7i-^«ili, 



(34) 
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[0269] *M~cmit>zm%L&wxi"- fftthx 

^©U-if-M^l 0 0-4 0 0nm, ^JBffiffl 
1 50^350nm, sW^MA* 10^50nsec 
8CttJ20n s e c©fc©*JlC>S. *fc. /WXOfcT- 
*3SK«\ 1 0 6 W/cm 2 tt_b~ 1 0 8 W/cm l fel 10 

200-300mJ/cm 2 if^ 
[0 27 0] CO£5tj;mm&JV\,Xl>~-iryttLXX 
eCl (3 0 8nmM) 9 5%feLb<D*- 

7^>e-A (mil 2 7 5 X0. 3-0. 4m 
m 2 ) r*6fc(D«:ffll^. x+^vu— tf-T 
^-jv«ifflB$K:», 3 0 0-40 o°ctcS^ l o zmm 

[0 2 7 1 ] tt*J fc i^>7U- 5f-&&U 

Kf bf 'J ^ >MRXJfeitts y n >H* fcWMSftS' »J ^ 
[027 2] ccoi^K:, h7 7Y- h»«SI®B©BKb 30 

ttte^ff^ct^rfr^xbcO^SW^^o Sot, * 

6Ctt % «Mb-> 'J ^ >mRUmitiy y a >R©J&£Ktt, 

[0 27 3].*©a, U~1f— T— — /ua*«*6*1Rl 
OfcBWltiU WtfS«l 0^A>f7X»ICVDgI 

2/ya>ii4t««r4. swaaiirtK:. * + yr 

^iLtO**^5 0-l 0 0SCCM^A*T 
CCMi, ^y^A«3RB8RO. l-2SCCMi^ 50 
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mmms. (m«i kv«r, «ri o veld ^ims?* 
&s i ftxiz, mx s &tmm& 5 

ffc5/y=i>ill 4*. W3£«»«:»JiW"*. *■ 

ft^ya^ii 4 j&vmiis y =1 >bi i_ 5 %m&xj&m 
[0274] mm&fc* ffl&fi***> v b u » 

y > y 3 >«t«Mbs/ u 3 >«©ifn*j j:c«Mb^ y * 
>mz, si4<b*gu*>H* xr^-^mmox. 

^«wnsi*r, m*%&<om&fimisXi>£\,> a 

[0 27 5] ft*J#ffllrW\ ^>^^t>^V7 

ga»i-*5xg*^o^jiB-cff 5. sinm ^& 
ig^itSAi, «iii*EPflnL/ra<b^y 3>i5 0 

-2 0 0 (nm)MM^. 
[0 2 7 6 ] SMb^U *>!Rftl&l&2h2>£> SSI 0 

mMtf^^mMtt^m^Lxmxv. m^wmi^xm 

{b>V3>l50-1 00 (nm)HS:M«. ^ 

SnH* ^ififitt^ig^LrSAL/, *»*E«lll/r# 
y->ya>B4 0— 6 0 (nm)l^M1*4c 
[0 2 7 7 ] #'J^';a>Bl 3tiffil£$1ntcP>* J!KU 

[0 2 7 8 3 *081. iRl0^SO'Bft>^tg 

fg^ir^Ab, «»*Ep«iUTMfb^y 3>I5 0 
-100 (nm> m&xmrz. £«tcjeor»«i 0 



(35) 
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>§5o-ioo ( n m) m*tef&?z. f&mmmm 

[0 27 9 ] fflOh^^-hS^VVJ^V 
CMOSTFTMStlt ±K®iHK 

fcft4fc<Dr*s. c^ur. »»s«i o±ec40- 

60 (nm) mo?M&#Vis } )^yM*f&m'?2>. 
[0 2 8 0]^t, JbK#y V'j3>JB*il>a<it 
* + Fl/-f>**it*MOSTFT 
©flMR*^. fllBIgiLT, H2 3Kl7S-r<fc5K:, 
Nft>*^MOSTF TffiOf t >*;1/««©T^» 
i^*ffl»T*/ctf>K:. P^t>*^MOSTFT6, 
y* b \sV>7s b r 1 *C-7*^U P§£WE^*> <M 20 
jttf, 27^tt^i^t>BF 2 + >*, MX. K2. 2 
0 — 3 0 k e V-C2 — 3 x 1 0 1 2 atoms/cm 2 

PaftlfcV'Ja>ll liT^ 
[0 2 8 1 ] JKt>T\ ^7IliLt, B2 4CC5rr<fc 
P f + >*;I/MO S T F TfflOf t >*;l/SiS© 

OSTFT%7tH/^hr2 , T7^^U NS^RW 
(Mittf. yW*>P + ) 4* MA« % 40 

— 5 0 k e V"C2 — 3 X10 1 2 atoms/cm 2 <D 30 

i/'j3>B 1 2 <hT£. 

[0 2 82]*^ S8IItlt ^2 5^Ti:^ 

*>*n^#Bn e*, ^Ayjrffit, 400 

(nm) JlCCifSgStf&o 

tt % 7* b 1/5** b r 3*j^^'*->k:^J£U ch 

- hlgl 7<Dff^te^*£-~>yu Mtc, 7*hU 40 

b r 3*I»£-TS. 
[0 2 84] JJtt^ JSl Olirit 02 7CC7jVrJ: 
^ P* + >:MMOSTFTRtfy- 7* 

As + -f*>£. MA«. 60-70keVCl 
x l 0 1 5 a t oms/cm 2 CD K-XfiTM *>i£A 
U 7* h U^X hWBSL N 2 tfilOO 0°CT2 0 
#—3 Oi&WRTA (Rapid Thermal 
An'neaDtffittftL, N^t>WMOSTFT 
(DN + SV-X««S l&tf K W>««D 1 £-tft-e 50 
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O S T F T (Dffittit t— MftC 0 X $>&i,K 

[0 28 5] m i i ignt i28 tcsvr <t 

Nft>*^MOSTFTRtf^F«fil7* 

ittf » B + WxK, 20-30 keVtU 

10' 5 atoms/cm 2 ©F-Xit>(t>aA 

u 7* hu^xnawm. Ni ^1 0 0 0^2 0 

3 0#H|CDRTA (Rapid Thermal 
Anne a 1 ) "CSttitU Pft>*^MOSTFT 
OP + ffly-X««te2atf FU^>««D2* k - ^tt 

[0286] SI 2Xmv\Z, M2 9&C^TJ: 

iItc/W7^ftiCVD^<i:ot, Mltis 
«;3>ai 9*. Mit«5 0^1 00 (nm) U> 
VU^h^X (PSG)JI20I:, M*tf2 0 0- 
30 0 (nm) Iffc^V3>Jg2 1*1 0 0-2 0 
0 (nm) JWCJSR-TS. 

[0 28 7] #ivt\ mi 3Igttt, 0 3 0CC^r± 

^ ? Z&micJ: *K 150'Ctl m m©J¥^ KHifST 

Ctl^^-->yi/t, P^ + >*;VM 
OSTFTRTO^f>^MOSTFT(D, ^Mti 

X»BBG«BfiW-4. 7*-5>y*/* (N 

2 +H 2 ) *4 0 0*CriB$n^>^-'ML/, *-5 
.**3>**h±«Bira*tt»U &MOSTFT* 

[0 28 8] W\ ±IBJSl 3XfTC, V-^SSX 

[0289] '*Mt?tt. »5"xa©a<Du-if-r-- 
;ioc*i<b. co^^r^-^xfifcct^^^xv^y 

~>^Xg (*fcl*X^^*f U-^>^X?i> *<f^. 
«S*«7l«R«tC<to-CJBftS*lJtCC^c8?>, W7 7X 

■7 ^7 y - ~ > ^ * /c « X ^' y ^ * y - ^ > tfJM £ * f f 
fi (#US^U=i>il»«X«) <tm5Xg (y-Hft» 
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[0 290101 4IIlt ±a<W197^SlT^-^ 

3 1 2X10 5 Pa-3X10 6 Pa (D^&EE 

18 0°O-2 0 0°C v 3 0»-6 0»PSlI 

[0 29 1 ] m 1 5Iit, ±BBWS« 1 rtt 

y-~>y"r*. *aR»r^-^xg*?ftott 

l^iH«fC, 7*-$>WX (N« +H 2 ) *4 
0 0*CTlBSH2'>*-&fflU *- 5 b 
tmm&*&Mh. *MOSTFT*^ffit4. 
[0 29 2] ( Jtttn£tkffl2 ) $ JU«n«cMNl 

imcVD4cj:D*ll«Kl^%J:9Cc«JiKUr^S 

CVD. nVTXSECVD, ^VT^EECVDfc*: 
WcSSEaJflTC**. Kfil0©*«. -LIB 

[0 2 9 3] ±IB#h Ay- hi^y^y^VCMOS 

TFTcD.fPSxatcoc^rttw-rs. '*?\ isioo 

4>&< ifeTFT^tC, ^7 r >/3?>^^^CD 
X^';/£M3 0 0 — 4 0 0 (nm) m&J&J&fZo Zrl* 

2 0— 4 5SOf-^r^7^>^ft^ k #bAy- 

[0 294] Jfclc, ±EAtttt9«IM 1 COW 1 XH7!;M 

» 4 xs s&io±Ki, mmm 
m. #bAy-h»wM9©»b^U3>«i. awt^y 

% < <t t> y - h tatts co&f t ^ y 3 > ■ £ * y y =» > 

yT#*©»A*ff±T*. «Rio*j««e 

y^y=3>K«r, ±B*#flWESII«l iB*0#«JCJ: 
t )% •f-T--iWB«'S"*. fib, 

*> 6 JS»*>* Jl> XU- if #*jhi* -r & C <t CC <fc o r vt 

5 0 
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[0 29 5] JfrgfeS^l 0±Ct4 0-6 0 

(nm) »©*Bi# 'J ^ a ^ItSMM" 4. ^ 

MOSTFTOff«*fT9. ^h^y-hm 
«5**tn6cjBj5Ri/XC>*©'c. d«y^y3>te«tcffiHI 
«DBKb^y3>BBBfi8»«:tt. Wilt, 
F U -f >«S*5BJEK £ *i * - 

[0 29 6] ±lBa#W*^WIcDS6Xfi<b|SI<i 
<D^JIgK<£D, P*t>*MOSTFTt7tH/5? 

*9*>f*>BF, + ) ^^t>axu #y^ya> 
■©»«ii*pfflftb*:^y3>Jii"r*. acor. ± 
iBjt#w nitwits 7 xs <h raao^JHK <t o , n + 

^ffiWJ*> (WiK, y W*>P + ) 

#yi/y nvH^mS^Na-fkOfc^y^^Hi-r 

[0 29 7 ] ±iS*^W^W i©iioxi 

*5<£Olffl lXffiRfilO^MI^^O, ^*>£A. R 
20 TAfCi^ffittffc^fC^ N^t>*^MOSTFT© 
N + SV-Xtttt&CF FU-f>*ML Pft>*^MO 
STFT^P* Sy-*««KO c FU *ti 

«c<tor, finraoiMbs/y=i>ii. y>->yy-h# 

(PSG) IB, «fb^ya>B!*«aBlT*. 

[0298]^ imm<omi&{iL&tc*>2#b& 

HtffttfC^ S*-JV*Stf±fflCCTil/5r.»5Att<!f© 
^Ifl^, ^^$5^^ 1 5 0'Cri umO 
»K:iSt4o cti^^^-->yUT, P 

30 * + >^^MO S T F TSO'N ^ + Jl/MO S TFT 
CD, *n-etiOy-XXBFU>f >«fi*JBfiST4. -t 

oa, y*-s>y3tf^ <n« +h 2 ) *4oo°c-ci 
[0299] sna**Bwaii«itBiaitt*j* 

— !f-T--^Xg£, *««r^--^XS*JJ:0 f 7 r ^ 

xv^y-^>yxg (^/di^^7^^y-^>^i 

[030 0] fttc. *WCtt, *JR«T^-^Xa*V 

*sK«T--^xg*trofc««:^x^^ y-i>y 
if-jg«(s«flaott{b^y 3>i^iL«it <*tc?f 

otWK »tc, HI 8 (b ) CC^-rck^OC, fflKM 
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[0 30 1 ] <J*(*flW»«3) **Wtt«»«3iU 

r, fa 7;^- f a* y 3 >cmo s t f T»ft 
^-ji/ffl.a-r^fc©"c*-5>p a*. *wca:. mat* 

m& C V D tc «fc 0 W«**flW £ J: 5 L T I > £ 

cft«:|^$n£4>CD-efr< * KSrK^'fTXfciJ® 
CVD, /W7X^ECVD, AV7XMCVDW 

[0 30 2] f*7^- hffl#U5/y=i>CM 

osTFTCDf^itEgccoiir^-r^o *?\ s«i 

0©4>tt< £feTFT«««: % *y 
40^-^13 0 0^4 0 0 (nm)»4M1"S. 

[0303] <Kc>r . ±MZM&tommm 1 oss 1 xwn 

«. SKI o*fiHB»«1^6K0tauru— tf-T^ 
-^HgteilAU #y^y3>R* 4 ±BA«ftffSKM 

COi^tcbt, Wlittf. 40-60 (nm)ilCDAe 

[0304] ±uMt#^mw<omeJMtmwt(D^m 

P ^ t >*^MO S T F T* 7 * h l/i? X h t 
^t>BF 2 + ) *JT%jMk ^'h>'J3>10itM 
tt«©»7XetH«©*IHK<fc?K N^t>*^MO 

> (wt«. y w*>p + ) ttitnj*. #ys/y3 

[0 30 5] JtorVC. ±ffillf*lfl*5fe#) 1 <Df&8XS*5 
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[0 3 0 6] *©SL ±IS^ftM^*feCT 1 <Ol%> 1 0 IS 

TAfcJrSffittfb*tT^ Nf t>*il/MOSTFT0 
N* HV-X«(K#FW>«tt. P^tV^MO 
STFTOOP* 5V~*flMRVFl' 4 **l 

*twBfiE-rs. ^cir»r, Office, avt^wcvd? 

[0 30 7 1 ^ |6»Bl©9f5etl*K:=i>*^bK 

* >*;^MO S T F 9- t>^MO S T F T 

#X (N> + H 2 ) *4 0 0TTClB*IBS'>*H8gH 
STFT£S&t5-r*o 

[0308] «BB*#BWW«L4ra«tt*ffi 

20 -c\ ^r^-Wlfcio^ 7X7^ y 

[0 30 9] *«-C«, *JU»T--Jl>XB*V 

7X7^y-^>^ (*fctt*/****y--=.>20 * 
30 iTScfcStefltefcOr^*. L*»U *3R»r--^xe 
h!7^y-h<S»BI©iWfc2/y3>BW*J5S»bfc" 

je^4 3^FOf6«:*aRar^.-^4 5*1^^7;^ 
i-;i/«t5i8^tt, flW^TkjjgSl-T^-^XSi* 

40 ^|T««^«C^. 

[0310] &*5. wint ±ibv y 3 

[0311] (S<*^^^4 ) JUi«lttntM4 4 L 
-C, h 9 ^y- hS#ftfl^ 'J 3 >CMO S T F T8S 
CDHJSWI^^-ro ^T, SSI 0(Dd>tt< 4«>TFT?B 
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JfiBlfiEK-r^fcOif £o SSI OOttHte 
[0312] 5X«C % » 1 Xg-^ 1 2 IS*>6tc* h * 

7>-- h s$e B s a ^ »j3>cmostft ©fp»xa«: 

tC % SS 1 0O— £®&C, ^ * h US** h r 1 

<Kf (CF* ) ^X7(DF + ^*>£M*fU yr 
^f^^>if?>^ (R I E) CCcfco-C, S®1 
0 KKM 1 0 a *«»fflJgSR-r S. 

[0313] c<om^. f&M loait ajfi-r*#»a 

*>y 3>o^7*xt^^t«^>- F£& 
Sfe©r*oT v ffliU*. SE3D0. 05-0. 2m 
m, S3L5. 0—10. 0 Mm, (SW2. 0—10. 
0 MmtC0fi£3ti^ o 

[0314] *C>-C. 7 * h U^* h r 1 

ffSIiOi<b>'J3>I5 0-10 0 (nm) Wiffi 
gagffl©Klb>y3>IS5 0— 1 00 (nrnJlM 

-r*. a*. »*i o±jcflH«««©mt^y3>ii. 
soBciiSft^ y 3 >«*s?f «rr* c <t 

[03 15J*W, S3Ilt, H"3 2K:5VrJ:9 

y3>**»iaEr*. c©t#, awssBirta:* 

Vr^tUO*i^5 0-l 0 0 SCCM4WA 

-r€>o mftrtxtL-cto^sis^y i~~2 osc 

CMfccfctfSnH* 1 -2 0 SCCMi^Ab, *4 

txjwkcvd&ccj^t, »«i o±K#»a2xy=i 

>R%JBRR-rS. CO<b£&C, SMI Oatf-FK^ 

2^mdi-0. 0 0 5 Mm <0J*tf 5 0-1 0 0 (n 
m) ) flttC, it ^^-tOl/fiSSS-b!:*. 
[0 3 16] ft*. i2*tcj£0r. Bt»*fX©5^>» 

xttPS£F*e»* * y r^o*t£ H B 0 ^ y =j 

r;i^»> xftr>«ffl3n 4 pamoate 

[0317] SS 1 0±tC*£ROfc3M6#&^y3>R2 
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r^^c co«tSA^y=>>lia>aiM^cKfiKKiK 
»*. mmtmm. ssas, setcsmsss^Mss^ 

»KJ:*SttfbWIS-f*>H* ©RS6«BB©*y--> 
^K^*fc££*i£ D *L-C. ±Eaai0a<W^R 

r*ct*«r*4. co<b#, eawtflnrt-coiictt^ 

[0 3 1 8] 4UtAvya>M2 2#JM3*ift:&. H 
3 3tC7Sr«t^CC, S5Xlilt, ±K:ftfl«J*S60» 

i ©#5ig£B«o*«fc<fc d y- brnmrnmcomit 

S/«J3>B2 3, CA:iXseW(cjZ;CTaMb^y3>M2 

3 so'Hb> y 3 >JK^fiRj^-r * o 

[0 3 19] CUT, ^>f7^WCVDtt<!:^7 
txt^^-WoT, SSI 0±(c»*SftS/yn> 
H2 2**»3-&-5. ^^-C, *fefl2/y=i>JR*d><C 
20 < ife^ + >*;U««<fc-r4MOSTFT©fHH«f 

t0 32 0]I6Xl(i:lt, 0 3 4 OC^T J: 5 Ct, N 
* + >*;VMO S T F TfflCD^ * JU««(Z)^««5« 
K£f6flfflT<5/ctf>K: v Pf t>WMOSTFT?:7t 

~7 ?{b**SR-f*>BF, * ) 2 0 

— 3 0 k eVt5X 10 1 2 atoms/cm 2 OF- 

xtr>f^>aAL, #»*5xy=i>«©*«S*Pil. 
{bi//c^yn>Bi i ±?z> 0 
30 [0321] ^i^r, mizMtL-c. m3 stc^-r* 

m^*> (mn y>-Y^>p + > *. 40 

— 50 keVt5x 10 1 2 atoms/cm 2 OF — 
yra>H 1 2W, 

[0322]^ ^8Xtrit 03 6^-TJ:^ 
cc % F^gW^iL/-CO*y^f r >/^>^;l/^fe 
40 Jg2 4£, WAtf. X^*^ ^StcJ:^X4 0 0 (nm) 

[0 32 3] ^l^-C, S9Xttli 4 03 7CC*T<fc5 

^•7X^k:Ut, ^»J^f>/^>^^I2 4^y 
-MI2 50Wc;s^-->^l, v*Y\sl>XY 

[0 3 2 4] &1>-C\ mi 0Xgt(t 0 3 8tCmTJ: 
Pft>^MOSTFTM^hlS2 5^ 

50 Atf. As + 60-7 0 keVri 
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x 1 0 1 5 at om s/cm 2 <D F — XSTM *>?£A 
FU^F»*S«C- N 2 W1 0 0 0'CC2 0 
»-3 0&f|(DRTA (Rapid Thermal 
Annea 1) -CiSttfbU t>^MO S T F T 
<DN + SV^f«S lStfFl/-f>««D i£*ft* 

[0 325] HI 1 1 Igttt, 039 CCt^T <fc 

Nft>^MOSTFTRO'y-hlS25?r 
V* VUisX F r 6"C7X^l, PS^3£5~e&£> ffil 
Atf, B + W*tf. 30keVtlxiO 

15 atoms/cm 2 © h*-Xf*C-ft>iiAl7 * 
H/^H**«K. N 2 0 0 0W20»-3 

O^WRTA (Rapid Thermal Ann 
eal)TJS14fbU P3 1 t>^^MOS TFTOP + 
fflV -XfS^S 2S» F U -f >««D 2 4**1**1*1*. 
T4. ft*J> C©RTAMiN^t>^^MOSTF 
T <D?£t£ i b£— »«: 0 r 4> <fc i 

[0 32 6] ^1 ZlSttt, 040^* 

^HCc^-frxM9KCVD»K:«fco-c. BMbJ/U 
3>K2 7*. WA«50^1 0 0 (nm) V>^> 
yy-htf-7* (PSG) Ig28£> «A«2 0 0-3 
00 (nm)I, Stfbt"j=»lt2 9** 15 
0 — 2 0 0 (nm) WtCfiSR-T*. 

[0 32 7 ] ^>"C, SI 3Ig"Ctt. H4 lCC5VT<fc 

A^^aot i 5 o°cr i um©«f;^K:*i«u 

cn^^^>^lt k t>^;l^MOSTFTR 
^Nft>^MOSTFTO, **i*ti©V-*Xtt 
Fl/-f>«ISXBD4 y- F BKffl L ^SX«12»G 4 

[0 32 8] acO-C, ±tB=R#WSafc« 1 1 4IH 
Ktfftl 5X««S:H«<^JIWc<fc'K ^«T^-^I 
7X7^'J-^> ^IS ( * fctt 7s v * 5 U 
-^>^Ig) ^f^o *©«. (N 
2 + H 2 ) tp4 0 0-CTlB#f^-»^-^®Ur^-S 

**a>**F£*l«tt«fc*U SMOSTFTI: 

[032 9] *«rtt, Wm>'PK< tt>¥M#£SM 
JdE*«CcKfi*JB«U c<D®a*^-FK:#*S»2^y 

m»*?/iEttBW«*WU ttf^tt«:«4i*«Sft^ 

tmtrc**). mwmtwmsti. y-F«iw<fc#is» 
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[0 33 0] (*(tfl9SW«5) A^tt*JtW5iL 
■C, # h FS*»fi^y 3>CMO S TF Tlffi 

[0 3 3 1 ] ±feK F Ay- F 'J n>CMO 
STFTOffUXgCCOiiTRIBTS. £?\ SSI 0 

©X;<7*i3 0 0M-0 0 (nm) m*J&1$&& 0 * 

y- Mg^K-r^c 

[0 3 3 2] Sttrc. JJHJ«*WSW« 1 1 XB7J 
3^3XS&n*©*JWcJ:g, fiOIWB. #F Ay— 
F*6«Blffl©»bS/y=i>BI5 0-1 0 0 (nm)»4s 
Jccmfbvy 3>I5 0— 1 0 0 (nm) m&lfcJdC? 
5. ft*, CCD££, mbs^y 3>«*J:C«WbS/y a 
>Ii<2ft*>DK:, «a6{b^y=»>Bl*J&*OT4>J:t». 

[0 3 3 3 ] 3Cl»-C, S$g 1 0 CD — EfeHflGC , 7 * F U>> 

*F«»5e'<*->«c»*u cn^vx^iu, « 
20 cf« 77X70F + -/*>*«w*o, »;rff 

-f 74*^z.v*ls# (R I E) frt<£oT, S«l 0O 

^ sua. ww**Br«^y3>©if^7jrxi;jr 

*5/*>Uja*BF©^- FiftSfcOtfcot, i£3D 
0. 05-0. 2fzm, I$L2-10ym, 
10/imtl)-3tJ:^. 

[ 0 3 3 4 ] V * F US?* FOM&ffcCC, ±B**W9|| 
tkM 4 <h ra«©*««: cfc 0 , 1 0 ±.<D®M* is- ¥ 
il/t*aS^y3>|gSMm-0. 00 5 Mm 
30 tf50-1 00 (nm))I«mo 

[0 3 3 5] J««^y3>«*«»«3*ite8- ±E* 

■fbs/U3>«*ttlW«. cut, ;urx«®c 
VDSi^77tit*^>-«:iot;'ifil 0i© 

zi>mZ'J>tJ:< it>ft>*^««if4MOSTFT 

[0 33 6 ] ±IBft*0^^WI 1 CDm 1 4XSRCJW 1 
40 5X«£0«©#Jlltt:J:9, *3K»r--^X»2iV^ 

7X7^ y-^>yxs (^/c«x^*^^^y-^>^ 
XS) ^^f^o *©«, y (N 2 + 

H 2 ) *4 0 0tt lB#H^>^-^®0r^-5 
3>*ir Fi«B»tt*a«L* ftMOSTFTtSflE 

[0337] (s*Kj^Jfe^6 ) A»nttXikM etu 

X, ^^T^y-hS^Bfl^ynVCMOSTFTU 
50 ^>o 
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[0 338] Jzief^ rfrV- h mmsiki' y =j >c m 

O S TF T(D^gIl^CitlftBK^o Sffil 0©^ 
ft< <fcfcTFT««fc. ^r'J^f>/^>^^^ 
^^1^:300-400 (nm) ^fi£-r^c ^"b 
Vim?* h 'Jv^7 ^S^x-^v^fiSBtci: 

[0 339] 5XC>T\ _hia^»W*^WI 1 1 X*I7!> 
^3XH<!:|i)fi|CD^IlSK:i:D, ffiSKffi. 

bffiilfflOHt^y^^lBO-lOO (nm)ilfe 10 
J:^M{fcS/«;3>R5 0— 1 0 0 (nm)I«T 

[0 340] vfctvC. 1 0 <D— 7 * h 

^ ^^*>x.yf->if (R I E) GCfcoT, SSI 0<D 

+^ + ^rK6B#OV- Fi^t>CD*C*oT, $SSD 20 
0. 05—0. 2 Mm, SSL 2 — 1 0 mhk ifiW2 — 
1 0 ym-C^^rj:^ 

[0 34 1 ] Jfcivr, ±SBA#KjSBS6«4 <LHfil<D#JB 

>I^Sym-0. 0 0 5 urn (M*.i£5 0-1 0 0 
(nm) ) mttC^ ^77tit^^Vt^$^o 

-CCioT, S«l OKDSM^^Kiltm^ 

[0 342] jfccvc. jjejm*WIB»»3 iB««c*ffi bo 

*M O S T F T ©fW*1f 5 o ! J =i 

[0 34 3J3CK, ±IB h ? h muua&wti' 

[0 344] *wc»* h * ^y- h , V-XS 
.=.>yxs (*ww^7^^y-->yii) 

*©8L (N 2 + H Z ) *4 0 0 

•CClB^Pa^V^-^Sb-C^f— £ y Z^Zf V tm 5C 
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ffi«fl[*ac#L, SMOSTFTftSEfiWS. 
[0 34 5] <A*flWB»«7) *^tt«W»7£l, 

s t f TM&omkm*™?* **\ asioo^&< 
**yr2/*£Lr<D;^#**^u 

S«l 0©t«4aJ:CX**S». ±lEJIf£lft*i£0« 
[0346]±B, SlI1^13Il^^Sh9 

h sams^ »J3>cmostf t ©faaxetc 

lit, ±B*fttWEJ!5«0» I IS. fSI2X1I<i:PJ}£ 
©*«c<fc!K «BUMI©fifb^U3>BI5 0-2 o o 
(nm) 

[0 347] W3X«T\ WJgB^Ufff* (4M6 

TIIW) ^0fi£t€>o -Ttttot. H4 2fc5*TJ:9fc. 
*R10<D— £ffifc % /WrxiWICVDffiStCcfcO, 
Si,14t7 7-f7Si5 0£5-2 0 0 (nm)JWBflS 
■T*. Slitter -fTWB 5 o», h'J^f;i/7;^ 

[0348]^ S4Iir, wsa^y3>i2 

Sttfcttett. ffiMRBElAK:. +ty7^ilt© 
*MX5 0-1 0 0SCCM^iAtSo JRS 
^iltOT^V7> 1 - 2 0 SCCM^iAl, >< 
^7XttiCVDffitc < l:ot l SSI 0±Cc^ H B a ^»; 

^2 2^:, 0. 00 5 /im-t^m (Mill 5 0-1 
00 (nm) ) ilCC, ib^ + ^ + MS$t^, 
[0 349] C<D<£^&Cl,T, ^Vn>« % fell14lf7 
7 >f7SI5 0^>- K O) ilt^fait^+v 

t«ii, 50-100 (nm) nmm.<Dm 

[0 3 5 0] Scte, ^56cj£Cr , R»^©i/^>* 

y ^>7 7 >X« F y 7 >f ) IC, 

x« pst«+ + y r«a<D#tta^ y 31 
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[0 35 1 ] COi^. SaWSHlrtr<DBD»#XO» 
[0 3 5 2] S4 4kl^-r<t^CC. 05Igi 

[0 3 5 3] C^lt, ^VT^fttiCVDffii^fa 

* iT^MOSTFT ©ffitKrtr *> . 
[0 3 5 4] »6I«£0-C % H4 5 CC^r«fc 5 CC, N 
^ * >*;l/MO S T F Tm<D* * >*JV«#MFI«!Mi 
fi*Wap-r-5/c8t>«:. P?t>*^MOSTFT*7* 

F r lTVX^U PMT«^t> 
K % -7 -^ft*-53R-r*>BF, * ) 2 0 

— 3 0keV?5x 1 Q 1 2 atoms/cm 4 OF — 

[0 3 5 5] ^COr. STIiilt, i4 6totJ: 
9CC % P f t >*^MO S T F TfflO^ t >*^««® 

OSTFT^*M/^hr2t , 7X^l t NS^« 
«J^*> '/w*>p + ) 4 0 

— 50k e Vt? 5 x 10 l 2 atoms/cm 2 OF — 

•Ja>i 1 

Jg2 4£, WU*. XA-;^Woti8 40 0 (n 
m) JWcSMStf*. 

[0 3 5 71 *1^ »9I8ttt, H4 8CC7n-J*J:^ 
K t 7* h F r 3*Bf5E^* — >KJBttL. Cti 

-F«S2 5©JBttfc^*-^>yU 7*H/Wh 
r3CDiS«o 

[0 3 5 8 ] mi Ollrit H4 9tC7jvrJ: 

5CC % Pft>^MOSTFTR^-HS2 54 
7* F U^* F r 4-CvX^U NS^WftTC**. W 
As + -f*>*. 09*.tf, 60-7 0 keVtl 
xio 1 5 atoms/cm 2 © K-*Xtr^t>ftA 
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#—3 O&WRTA (Rapid Thermal 
AnneaD-CSttltU Nft>*MOSTFT 

cdn + av-xits irc* fw>««d 

[0 35 9] 9 1 1 XSttt, 150 CC^"T <fc 

Nft>^MOSTFTM'y-bti2 5% 
7au^Fr5r^^L k P^W^, W 
*tt % B* 2 0-30 keVT'lx 

10 10 1 5 atoms/cm 2 <D F-X1*C^ :*>ftAU 
FU>>X Ff&S&K:, N« "fJfilOOOCTZO* 
-3 0&WRTA (Rap i d Thermal A 
nn e a 1 ) "CrSttfbU P^t>^^MOSTFTQ 
P + SV-X«i«S2R^FU^>««D2**n'€ p ti 
Bl&?Z>, &*5, CORTAAftattN^ + >*^MOS 
T F T©r£tt*b£-i*fc: it *> <£ t> 0 
[0 36 0] #CC>*C, SSl 2IiTtt, i5 16CS-TJ: 

3>82 7*. «i«5 0^10 0 (nm)», , J>> / 
20 *)*r-Y1i : 77s (PSG) Jg2 8£, «A«2 0 0^3 
00(nm)I, iftV'j3>i29^ 15 
0 — 20 0 (nm) Jl&aSflTr <&* 
[0 3 6 1 ] ifclvC. mi 3Iit», §5 
5*C, »»lgCD^5Ea«frC=>>^^FS5aW*m\ S 

rtvZ&mVC&^X 1 50*Ctl /xm<D«*K:*«U 
cn^^^>^l/t, 05 2&C73VTcfc5K:. P^* 
>*;VMO S T F TRO'N ^ >*;UMO S T F TC7X 

-en^n© v - xx« f u -< s x« d <t f k 
30 hi omsxttiaftG * j&s-r £ a 

[0362] &^"C\ m 1 4Ilt» k ±iS*{*W*i»i 
0J1<D«1 411^^1 5XetH«©*JB«:J:0. 

(N* +H 2 ) «400*Cri^Flt/>^ 

ftMOSTFT^RS'Ti. 
[0 363] #WCtt. S4K4>4>& < <t 

40 BE^©Al»««JI*»atL, C©««^<0llC»««* 
[0 3 64] <*»fl«9BSS«8) a#Wtt^«lWI8<bL. 

^urff/c, #FAy- Fsa#«a->ya>cMos 

TFTHffiOSIJSffil*^. »«1 OOttW^cfcO'At 

S. JKR1 0<D*tt<ifcTFT»J««I*K: % * 

50 'JT'fV^y^^i©^^^ ^M3 0 0—4 0 0 
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(nm) »*?&J5£U # F A*-*- bm&*Bl8&2>. # 

b^-hWM^t. iRjay * f yyy^-rRtfx* 

JJBAWJ«II«1©*1XS--»3X 

mtmmv&mtc**) . sskjb. ^fa^-f^ik 

ffloa<fc^Un>IB[5 0-1 0 0 (nm)»,.l«b , J 
3>I50-1 00 (nm)I»^. COMbf 

i50-200 (nm) Jliltai^ 
[0365] ^"C. ±15^W»6feW7 ±fflm<D^M 10 
OCcfcO. ti«tt1f:7WT?W«5--2 0 0 (nm)»* 

cfc9. ^*SSV";n>lRO. 0 0 5um-S/im Wx. 
50-1 0 0 (nm) ) l^faxt^ + Vt^ 

[0 36 6] cco<fc^«:br, ->y=3>«, teSti-fry 

T-fT«M*f-F <«) tlt^Dit^^i/t^ 
SSL, WiLtf, 5 0-10 0 (nm) 1WIK© 

yr^TJ^ii, s^y 3>o^fDit^^>'t^© 20 
[0 367] *©sl ±Mm&fom]feM 1 ©sssxat 

[0 36 8] CUT, AVr^SKCVDSi^fn 

Sr. WtSAi/ V ^ >M£4>tt < i fc ^ * 30 
**MOSTFT©fPtt*1M. ttte, V- 

[0 36 9] (A»fl»W«0) **Wtt*Jfc«9(tU 
WRteJ:^*S«, JJB*fWWSttWl &H«<DStt 

mostfto, ttT<Dxarff«sn*. *-r. 40 

1 0CDd>fr< £ tTFTWCC, ^yyf>/^>^^ 
A4O^?>i*3 0 0^4 0 0 (nm) JITfcJ&T 

mitCZ*). 2 0-4 5gOf-^-x^>^HL/, 

# f Ay- nfeMt^o 

[0 37 0] 5JCt»T! % ±8B*(*WHSSW 1 £>S£ 1 XS- 
*3XBiH*©#»6Cj:^ SSMffl, *FA>r'-F 
»»Bffl©Sftvy3>Bt5 0-l 0 0 (nm) J*. K 
{b>y3>l5 0-1 00 (nm)I*llJi«.«t 
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-SftfrOfc:. BS^>';=i>IS5 0-20.0 (nm)Jl 

[0 37 1 ] #t>T\ ±KAfltf»»ffll7 <b|*J«(D*Ji 
CCcfcO. ^,141^^7*8^5-2 0 0 (nm) 

±0 % WSftS'ys^KO. 0 0 5/im-S/im (09* 
UJ! V 50-1 0 0 (nmlJI^fDit^ + ^t^ 

[0 37 2] COAitci't, ^<jn>«, »att1f7 
T-f7WSt*^-F («) ibt^foit^+^t^ 
SSL. M*.& 5 0-1 00 (nm) /WIS© 

«B^y3>iiu«rUit5o cur, /W7x 

SffiCVDSi^fnit^^^Uot, SSI 0 

y 3 >K*4>«C < i fc * + >*^««itSMO S T F 
T4>fM(«:ff9. 

[0373] *<D'&, ±&m»#mm i©i5iii 

Biac^JBtc J: 0 , h; F J^KJSOffitf bv* V => 
>Ig5 0—1 0 0 (nm) J¥£f&JgT£o iftgCC 
|gi;tift^y3>«50-1 00 (nm) il^r^T 

fStoDtC. Htfbt/y:a>M5 0 — 200 (nm)ft 

^xcD«A*ff±T&. ate. ccDM^tt^^r >rr# 
[0374] ±ib f v ttmrnmomit^ 

yn>^(DV-X, F W>fW*«W!Wl/T, 
[0 3 7 5 ] ttte. *0rc«. hf^'-htS, V- 
[0 37 6] 

M-f T^ftBSC V D */c»lB«K^ 7*8$&C V D * 
^iJfflLr, Sfi<fc«Si<DIBK:yo-SWIB*&«EEKT 
(D«»*9WPLT. «HB»«±«:*»fttl*JBJ5tr4C 

*;i/^aaxw^<owfgftsa r '7^^^-r^>) ccy 



(43) 
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[0 3 7 7] (i)«a«m^tft«i/teRia 

Jg]S«cDSS6x * ;l, ^mwcc J: 0 SET 0 r ^ > h d 

(2) ftraftrsflEsnfcgaca (4*>* ^*n> 

>«CW^. 20 

(3) ^X^CVDffiKJt'*, »*^cci/>^vr^ 

(4) sn^-f ^t?fc±iB©m^Jo^so*e. 

SJK*<£iafb"c*sfc«\ ^fflr (a 9 
rt>3X h#3>#iutl<fc&£. 30 

[0 37 8 ] 2/c v *^aV7^S«ICVDWD 

So 

[0 3 7 9 ] */c, t^B-Ctt, Sf-r 
[0 38 0 ] J: fttf, *K««:*trtKBE 

s fc««HEieia#H«rt «: ** w * r ~ - *> tc 
4 0 0 -cfeiTofifiottaftffia-c* o r 50 
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[0 3 8 1 ] ttttROScK. T ft to 

£tcte¥-m&m<o, *?hxi/^hn >3Mfc*»iwr * 

[038 2] HCC, bm&m*<DXf&-PJFHWtC& 
;l/M I S h J^V-is al/gL^O 

I s h^>^^«:*$i>rttL*Ciffl[«EV th <Z)»^:ft 

u r JWttttff *tf to l»5ci*Jt*5©r, 
ffi»«ffi^**JW!>M I S h^>^X£KJ:£CMOS 

[0 38 3]^fc HHWrnUttiXTWi® 

jHttratasjeBrs & tor* *. 

tc. 4>&< &t>«Htn«^9 >yxi;w 
^Xv^ y-x>^bx-ecD^bm&a : *^{tJi^* 

[0 38 5] *^tcin«, n>ha-;ur7r 

as, 3«M&?&fi, s»afiHS*fr. jww^^owb- 

[0 38 6 ] /W7X«MtCVD* 

fcja««^-fr^«ic v d 

cDK-fb^ y ^ >Rt # >- y 3 >^o#®tcr r 

Wis©#y^y3>a*oBaR. M^o^n-en 

cD?Sg^:, 1 X10' 8 atoms/cm 8 « 
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T> HtU<Ubxi O l 8 atoms/cm 8 fcTFfc: 
ffi»"C*, im<DW&* 0. 0 llWcm 8 tlhi 

[0 38 7] itc. REBW-*WJcigtt<b*3R-f*>H* 

□ D a® o^Bi (SMb^ y 3 >wl isfb^ y a >R # y > 
ct o , fmmisas&oi&i, >zm# - 

D a D fr¥3l(*S£B £SSi§T S C & lOTJtt £ ft £ . 
[0 3 8 8 ] C<Dtc&lC. h » hSCD#&6-3\ 

T-/iE?LSibSo^ y y 3 >HX»**Sfl^ y a >M 

S8K«ottft^^Ttt £ ft S o 20 
[ 0 3 8 9 ] / W T :OHiC V D ffiflKc J: 0 ifeRjSai-r 

^f*«««0«Jt ^ ft £o 

[0 39 1 ] se>tc v *jwt». x^ssrtoaft* 
^cDi^^Djgg£ft€>. 

[@SO®#ftlft^] 

[0 1 ] *^(^»»JS»*tt«:ttffl-r 40 

[H2] a i©witffli»r^-fr^mfiicvD*ff 5 

[H3] Hl©ttK*SC»r^-fTXj|BiCVDtff9 

^c>!&9§0r&6. 

OMmMVnUI r & & o 

[B5] *^rffiit^RF/DC^V7^MlCV 
[06] *^"Cfiffit^AC/DC^V7XfcBSiCV 50 
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[07] **«©^WTX«j!aiCVD<D«ffiOEP»rtrffi 

[08] ^^o^-fr^ftfcJKCvD-cffl^sJnafifi 
<DetBS0r&£. 

[09] *»«<D^W 7^«HIC V DTgjEBKIliWtt 

[010] ? t w^©^^iA»S^S1* ^7 7HT 

[011] ft>^^xiAf»^t^70t 

[012] ? t >^^0^»A»*t*T'^7HT 

[013] ^^>^©^*A»JB«^r^7HT 

[014] >/^©55f^»A»«l*S%"S'^7ia'C 

[015] ^*>^<D^*AJ&»«:^^7ia-C 

[016] #*<D«*&;£ffi<D— FJ^mritt^Hr^S. 
[017] * + >^<rt^(D*3R»©flaft)^CE>^t^ 

[019] ^noHtlRStt^Kirar SfiWDttO 
[02 0] **W©»W^fl£&ffi«:fl6fflr**81©f6© 

[021] *m*ommBitt&icQzm?z>i£si<D4k<D 
[022] *§mo$zMWfctew &wm&i$J&&tffi 

[02 3] #»93©»«k:4aW**BroJ«^2aW» 

[024] ^mmnmm^^ ^nm^iSun^Bam 

[02 5] ^^©Idfe^^fe^^SI^Sfc^SSCXS 

[02 6] *^HjCD|QfeWtC43W^liKJBKE^aC«i 

[02 7] **^©SIIS«tc4»^^WI^fiE^SCfai 
R¥aH*©SiS:&ffi© -fe X tjVT K91 0 4 0 
[02 8] **93©j|SI«CC*5^^WWBJiWj*aOTt 

[029] ^wowtWKfecf*w^jss^ac«» 

[03 0] *»?8©^»W^*5W4l»BBBfiWffiSC^I 

[031] *^oii*g^^fcw^s^^^scf?e 
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m*m#<DM&-fi&<D v u -fe * * J** mm m r %> . 

[03 3] ^WCDSIttWCcfeWSJiWB^ffiRafS 
[03 5] *«M©^«ccteW*»WP«^aOT» 

[03 6] #&w®nmwt£i$w znmz&tt&Rvn 

[03 7] *«W©IOfi«^feW*WlBBi5«*ffia^» 

[03 8] ^a^osuswtcfe^swiWBflWffia^w 

^iI{*©»ji^ffi<D:/n -fex *«t»WHt* 4. 
[03 9] ^KOlSJBWfcfcWSWIWBflE^ffiR^W 

[04 0] W ^iSf^SSO'I 

[04 1] *»IBO*lfe««:*5WSaiJBDeS!E*SS^» 

[04 2] ^WO^«CC*yW4»WKJiS*ffiac«» 

[04 3] *^W<D|IS6P!tcfcW4»JgJB«^RCX» 

[04 4] **?B©Jlft«^feW*»WBflE&ffiS^I» 

[04 5] ^ftWCD^WCC^WSWJR^fiS^SOW 

[04 6] ^wcommmtciev zmmmyj&Rvm 
[047] ^gaoiaswccfcwswj^jat&ffiaaw 
[04 8 ] ^mommmifCisif^mmMfS^R^w 

[04 9] ^WOllJfeWCcfcWSWBI^SE^ffiSC/W 
[05 0] **W©||*fc««:4tfW*W«»«»ffiacfl» 

^^(*osss^o^u-fex^7^-rmw0 > r$>4o 
[051] * y 

[05 2] ^ftWOSeSSWCCfcWSfflBBBBWffiacflt 

1 jSKSH 
A. b. c 

1 a SMUfe 

2 1Hz:/* 
2 a ±H 

2 b b-* 

2 c 50 
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3 tizmASk 

3 a ^*>t7-^f F 

3b F*M/#- 

3 c ^8t);*;U:/ 

3 d atfj^U:/ 

3 e =^ 

5 mnm» 

5 a ftlft^B 

5 b Muum***- 

6 

8 a KBtf/XftlM**** 
8 b b 
10 SIS 
10a KM 

11, 15,21, 29 mitis \) di 

1 2, 1 4. 1 9. 2 3. 2 7 B(t^9 3>i 
13, 1 3 n, 1 3 p #yvy 

16. 2 4 ^fc V tZ-r >/ * > * 
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